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THE WORLD OF JULES VERNE 

is a more logical place for these machines than a factory at 
Rydalmere N.S.W., and yet this is where they belong, in the 
Semi-Conductor division of the Amalgamated Wireless 
Valve Co. Pty. Ltd. Rydalmere factory, where they are used 
in sealing A.W.V. transistors and diodes in the dust free 
environment of pressurised nitrogen. This method of sealing 
ensures impurity-free production, one of the many reasons for 
the consistently high grade and reliability of all A.W.V semi¬ 
conductor products. 
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I.R.E. becomes I.R.E.E. 

FEW weeks ago, members of The Institution 
of Radio Engineers, Australia, voted to 
change the name of their group to The Institution 
of Radio and Electronic Engineers, Australia. It 
was pointed out, by way of explanation, that 
the term “radio” is no longer adequate to describe 
a science, which has spread far beyond the 
original concept, to invade almost every aspect 
of modern science and technology. Nowadays, 
no matter what the investigation, or what the 
job in hand, there is a good chance that an elec¬ 
tronics expert will not be far away, with his 
valves and transistors and all the associated 
gadgetry. 

Stemming from this is a problem, the magni¬ 
tude of which seems not to be fully appreciated— 
the problem of a “no man’s land,” where the 
knowledge of an electronic worker must merge with that of an expert 
from some other field of endeavour, to which he happens to be seconded. 
The two are often forced to work together, each without an adequate 
appreciation of the other’s needs; neither well versed in the other’s language 
or facilities. 

The problem is seen most clearly, at present, in the medical field. 
The many specialised operations now being performed, almost as a routine, 
are not just a matter of increased skill with the scalpel; more than 
anything, they are the result of a knowledge and a facility gained from 
electronic “satellite” equipment, which registers and monitors every reaction 
of the patient on the table. And, of course, there is an ever-increasing 
array of equipment for the diagnosis and treatment of ills which practi¬ 
tioners, largely untrained in electronics, somehow have to take in. 

On the other hand, the men who design and service this equipment, 
and who presumably must know all about wires and components, face the 
problem in reverse, of gaining an adequate knowledge of medical practice. 
Not surprisingly, while there are notable areas of electro-medical 
co-operation and achievement, there are others where it is sadly lacking. 

In short, the penetration of electronics into other fields is more than 
an interesting commercial trend. It is underlining an urgent need for 
revised concepts of training and/or some system of conversion courses, 
which will eliminate the present areas of uncertainty. After all, the 
electronic art is not an end in itself; it belongs to any and every field 
of endeavour where its techniques can be of use. 



Scientist/Theoretician _ . 4 

Electronic Draftsman 7 

Astronaut's Best Pal 9 

3-D Radar System 11 

Hearing—Precious Gift . _ 12 

Review—Syncom II 19 

Review—"Pulse" Ignition 21 

Scientific, Industrial News 23 

Playmaster 106 Amp/Tuner 28 

The Serviceman Who Tells 40 

The Answer Man Explains 45 

Silicon Diode Sweep Gen. 49 

H.F. Crystal Filter __ _ 59 

Transporta-7 For '64 __ 64 


Let's Buy An Argument _ _ 72 

Basic Radio Course . _ ~ _ 77 

30W, Transistor Amp. ... . _ 82 

Audio Topics ... _ „ _ _ __ 84 

Classical Reviews 88 

Variety Fare . __ . 93 

Trade Reviews, Releases 105 

Amateur Band News, Notes 109 

World Listening 117 

Answers To Correspondents 121 

Technical Book Review 125 

Classified Advertising 127 

Index To Advertisers 128 


» n 

I To all our readers ... f 


1 COMPLIMENTS OF THE SEASON | 

Radio, Television & Hobbies , December, 1963 


Editor: 

NEVILLE WILLIAMS 

M.I.R.E. (Aust.) (VK2XV). 

Technical Editor: 

PHILIP WATSON (VK2ZPW) 

A. M.I.R.E. (Aust.). 

Technical Staff: 

JAMIESON ROWE 

8.Sc.(Tech.) Grad. I.R.E. (Aust.) 
KEITH JEFFCOAT (VK2BK) 
JOHN DAVIDSON (VK2ZJ1) 
ROBERT FLYNN 

Advertising: 

SELWYN SAYERS, Mgr. 

BILL SUMMONS, Rep. Sydney 
P. McWILLIAM, Rep. Melb. 

Circulation; 

W. GUMMING, Mgr. 

Subscription Rates: 

C'wealth, FIJI, N. Guinea, 

£1/15/- p.a. 
United Kingdom and N.Z., £A2 p.a. 
British Dominions £A2 p.a. 

Foreign £A2/10/- p.a. 

Editorial Offices: 

12th Floor, 235-243 Jones St., 
Broadway, Sydney. Phone 2-0944. 
Ext. 2531, 2525-6-7. 

Advertising Offices: 

8th Floor, 235-243 Jonee St., 
Broadway, Sydney. Phone 2-0944. 
Ext. 2931, 2508, 2510. 

Circulation Dept.: 

9th Floor, 235-243 Jones St., 
Broadway, Sydney. Phono 2-0944. 
Ext. 2505, 2509. 

Postal Address: 

Box 2728, G.P.O., Sydney. (Re 

technical queries, see " An swore 
To Correspondents" page.) 

Melbourne Office: 

392 Little Collins St. Phone 
67-8131. 


Cover Picture: 

With the co-operation of two 
of our advertisers, we make a 
spot of history with our first 
gate-fold cover. The somewhat 
out-of-this-world front-page 
picture shows equipment in¬ 
stalled at the Rydalmere, 
N.S.W., factory of the Amal¬ 
gamated Wireless Valve Com¬ 
pany. It allow 5 transistors to 
be handled, at critical phases 
of manufacture, in " clean-air " 
atmosphere, to minimise risk of 
contamination. Surface clean¬ 
liness has a strong bepring on 
characteristics, stability and 
the amount of noise a trans¬ 
istor introduces into a circuit . 

Interstate Distributors: 

Distributed in N.S.W. by Sungravure Pty. 
Ltd., Mentmore Avenue, Rosebery, 
N.S.W.; in Victoria by Sungravure Pty. 
Ltd., 392 Little Collins St., Melbourne; 
in South Australia by Sungravure My. 
Ltd., 104 Currie St., Adelaide; in Western 
Australia by Western Press; in Queens¬ 
land by Gordon and Gotch 
(A/asia) Ltd.; in New Zea¬ 
land by Truth (N.Z.) Ltd; in 
Tasmania by Davies Bros. « 

Ltd.; "Mercury," Hobart. • 












Special metalwork etc. available separately if required. 
(The Instrol label and glass are different from those 
illustrated). 

Box, chassis and panel. £4/12/0. (Postage 8- extra). 

Etched Label (gold/black letters) £2/5/0. (Postage - extra). 

Set of 6 Brown/Gold knobs .. £1/0/0. (Postage 1 - extra). 

Set of 6 Ivory/Gold knobs .. £1/2/0. (Postage I/- extra). 

Complete dial kit, including glass 

assembly instructions, etc .. £1/15/0. (Postage 3/- extra). 


INSTROL-PLAYM ASTER 

No. 106 - STEREOPHONIC 

AMPLIFIER-TUNER 

The latest Playmastcr design, a combination of Unit 
No. 4 Amplifier and Program Source No. 2. The 
Instrol dial assembly incorporates the main call signs 
from all States, plus Kilocycles. We have designed a 
beautiful etched front label which gives the unit a fully 
professional appearance. 


PRICE Complete kit of parts . £49/10/- 

Built and tested . £59/18/- 


(Deduct £2 if outside cover not required) 


EVERYTHING FOR THE HI-FI ENTHUSIAST 



NEW LOW PRICING ON 

"INSTROL PLAYMASTER" RANGE OF 

AMPLIFIERS, TUNERS, etc. 

Revised price catalogue now available 


The Insfrol-Piaymaster 
Program Source No. 2 Tuner 


\ 


The Insfrol-Piaymaster 
Unit No. 4 Stereo Amplifier 



Insfrol-Piaymaster offers you a complete range of 
highest quality audio equipment to the original 
“R.TV «?t H.’* designs. Australian designed. Aus¬ 

tralian made, guaranteed and lifetime serviced. Avail¬ 
able custom built and tested, or in kit form ready to 
build yourself. Write, phone or call for free cata¬ 
logue. 




EVERYTHING FOR THE HORRY 1ST, TECHNICIAN AND STUDENT 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new “R. TV & H." Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price details, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 

Cadmium plated and passivated chassis . £21510 

Anodised Label, Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) .. £10 4 0 

Postage extra 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other-popular "R. TV & H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every “R. TV & H." design, Test equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


fChassis is first precision " 
I punched and drilled. Then 
I heavy cadmium plated to 
I prevent corrosion and ensure 
I flood conductivity. Finally 
I passivated to prevent finger- 
V marking. . 


A magnificent 
28 watt twin 
channel guitar 
amplifier (over- 
seas they 
would describe 
it as 60 watts), complete 

with 2 speakers, reverbera¬ 
tion, vibrato. In carrying 
case for only:— 

Kit of parts £88/14/8 

or 

Built and tested £100/14/8 


lined with seamless welding 
and smart louvered venti¬ 
lation. Heavy enamel coating 
with baked hammertone 
durability. 
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Easy to Assemble .. . Make your 

own hi-fi cabinets and save £ £ £'s 


So easy a child could manage it. The Instrol 
way—a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely COMPLETE, 
with easy to follow instructions, nails, screws, 
grille cloth, felt, moulding, gold trim, legs, 
castors, stays, etc. All parts are precision cut, 
fit together smoothly. External panels are from 


heavy laminated timber with beautiful selected 
veneer finish. Instrol cabinet kits may be 
POSTED to any part of Australia. 

Instrol offers you a COMPLETE range of 
craftsman designed hi-fi furniture. Equipment 
cabinets, RJ and DP speaker enclosures, etc. 
Alii available in kit form or built and polished. 
We will also supply cabinets to your special 
design. Send now for illustrated price list. 



QUALITY CABINETS — POLISHED OR KITS — A COMPLETE RANGE 






We are distribu¬ 
tors for Cannon 
high quality 

audio connectors. 
A full range 
carried in stock. 

Price lists 
available. 


ALL ACCESSORIES 


TESTER KITS . . TV KITS .. TECHNICAL ROOKS 


Test Equipment 
Kits 

We can supply 
complete kits to 
suit most “R. 
TV & H.” de¬ 
signs. All parts 
best quality, 
precisely to 
specification. 

Price list avail¬ 
able. 


AKG STEREO 
HEADPHONES 


Amazing, feather 
light (only 4oz). 
May be worn 
comfortably for 
hours. Frequ’ Resp’ 30 to 20,000 
c.p.s. fiat, with total harmonic dis¬ 
tortion less than 1% Will suit any 
type of amplifier. 

£9/18/6 (plus 5/- postage). 


TECHNICAL BOOKS by 
HOWARD W. SAMS 


■ CANNON AUDIO PLUGS 


Favourably reviewed by 
•R. TV 'and H." — 
these World famous 
books now readily 
available. Of tremen¬ 
dous interest to hobby¬ 
ists, technicians, stud¬ 
ents. There is a wide 
range of titles covering 
all electronic subjects. 


Electronic 




■ = “Hi-fi Stereo Handbook”—(288pp. ff 

I 57/3). 

== “How to Read Schematic Diagrams” 

1 — (128pp 17/3). 

s “Electronics for (he Beginner” — 

1 (192pp 45/6). 

s “101 Key Troubleshooting Wa ve¬ 
il forms” for:— 

Horizontal AFC Osc Circuits 
Horizontal Sweep Circuits 
== Vertical Sweep Circuits 

§§ Sync Circuits 

H all 128pp 23 ' each. 

H “Tape Recorders — How they Work” 

H (178pp 32/). Etc., etc., etc. 

f| Send for free illustrated catalogue. 


| "R. TV A H. 

| TV SET AND 
I STEREOTAPE 
| RECORDER 

§j Yes! We can sup- 
§§ ply all special 
ff metal work and components, also thi 
H complete kits for the TV set and th 
== Stereo Tape Recorder. 


Please send me, post free, full details of the following. 


NAME 


b ADDRESS 

i 

i 

i 


□ Instrol-Playmaster HI-FI. □ Instrol Metalwork. 

□ A.K.G. Headphones. □ Tester Kits. 

□ Instrol Cabinet Kits. □ Sams Books. 

□ “R. TV & H.” TV Kit. □ Cannon Conn . 

(Place X in square) 


BROADWAY 


PTY LTD. 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 


(OPP. GRACE BROS.) 


PHONE: 211-4244, 211-4213, 211-4224 
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An Emergent Figure in Industry 

The SCIENTIST 


The ever increasing dependence of industry upon scientific 
research and discovery is emphasising the role of scientist-theoreticians 

— men who are paid to sit and think! 
Such men have played a vital role in unlocking the secrets of solid 
state physics and giving to the electronics 
industry whole families of semi-conductor devices. 


By Bnsce Shore * 


T HEORY is the poetry of mathematics and, like poetry, its essence is metaphor 
—the sudden equation of separate ideas that elucidates, systematises, and 
unites them for the first time. 

“All the world’s a stage,” cries the poet. 

“E = me 2 ,” exclaims the theorist. 

Both statements are metaphors, in their own language, and both equate 
hitherto unrelated concepts in new and powerful ways, affording fresh insight 
into their nature and a deepened understanding of their meaning. Mathematics 
is a language, in much the same way that English is a language. It has 
subjects, objects, predicates, modifiers, and syntax. Its nouns are numbers and 
its verbs are add, subtract, multiply, divide, and equals—its verb to be. 

Still, it is a peculiar sort of language. It always speaks in the third 
person and always in the present tense. Its nouns have the stork, indisputable 
meanings of number, and its sentences are equations that describe the inter¬ 
dependence of these numerical nouns and nothing more. Herein lies its secret, 
however. For, an interdependent relationship, whether of people or things, is 
one of cause and effect—a principle considered basic to the structure of every 
event in nature from the formation of a galaxy to the fission of an atom. 

Thus, mathematics is a language designed to express cause and effect either 
abstractly, in the context of pure numbers, or concretely, in a context of 
natural phenomena whose values have been numerically coded. In the first case, 
it is the idiom of the mathematician; in the second, of the scientist. 

There are many kinds of scientists, however, and they use this language 
in many different ways. What distinguishes the theorist among them is his 
use of mathematics not only to describe cause and effect in nature, but to 
discover it. He uses his language like a poet, not merely to register, but to 
relate his observations and, by so doing, to explain them. Like the poet, he 
depends upon insight and linguistic invention, upon metaphor and figures of 
speech, upon form and meter. The principal difference is that his medium is 
mathematics, his metaphors are equations, and his meter is the universal rhythm 
of nature. 


INSIGHT MUST BE VALID 
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There is one more difference. The truth of a poet’s insight can never be 
finally shown. It is valid subjectively, only as we think it is. Not so the 

insight of the theorist. Theory must be objective. It must be able to explain 
events and to predict them, not only for this generation, but for all generations. 
It is poetic, yes. But it is more than poetry. 

The theorist’s fluency in mathematics coupled with his poetic power to 

fashion from it valid metaphors that unite matter and energy, time and space 
in original and compelling ways has won for him, recently, a numerically small 

but vital role in American industry. This is especially so in electronics where 

the need for theorists became acute following the introduction of the transistor 
in 1948. 


Here was a device that could switch, amplify, or modulate an electronic 
signal passing through it just as a vacuum tube could. There was one momentous 
difference, however. Whereas the tube was a precise assembly of separate parts— 
cathode, grid, anode—mounted in a glass-enclosed vacuum, the transistor was 
a single chunk of solid germanium no bigger than a grain of sand. (Later 

on, with the introduction of the silicon 


Bruce Shore is a staff writer for the 
Radio Corporation of America, to 
whom we are indebted for this article . 

Atomic and hydrogen bombs are per¬ 
haps the best known products of 
scientific speculation. However the 
scientist-theoretician is primarily 
concerned with elucidating fact, much 
less with its subsequent application 
for good or bad . 


transistor in the mid-1950s, it quite liter¬ 
ally became a product of sand — man¬ 
made, of course.) 

The significance of this unexpected 
development was that the electronics 
manufacturer, like the U.S. Government 
before him, abruptly found himself 
catapulted into his own phase of the 
Atomic Age. His next generation of 
components could not be assembled 
from mechanical parts. It would have 
to be synthesised from raw atoms. 









—THEORETICIAN 


But, what atoms? What were the laws governing their behaviour? What 
were the binding forces that fastened them together to create the crystals from 
which the transistor would be wrought? How did electrons act in such a strange 
environment, and how did one condition this environment to produce useful 
electronic phenomena? 

These were tough questions with important business overtones, and there 
were no ready answers inside the electronics industry. What was needed was 
someone who understood solid-state theory and knew how to apply it. The 
only man fitting this description was the solid-state theorist. 

Fortunately, the electronics industry was not caught unprepared. It had 
been conducting solid-state research of various kinds for more than two decades. 
For instance, two years prior to the announcement of the transistor, the Radio 
Corporation of America had formed a special group of solid-state researchers 
at R.C.A. Laboratories in Princeton, N.J. Headed by Dr Dwight North and 
Dr Lloyd Smith and including Dr Leon Nergaard, this group sought to learn 
why the current flow through the oxide surface of the cathode in a vacuum 
tube started out large and then fell to a steady but relative trickle. Certainly 
an obscure investigation, but one which gave unexpected insight into the funda¬ 
mentals of electron conduction in semiconductors—the basis of the transistor. 


enter the pragmatic hurly-burly that 
marks commercial life. 

Finally, there was industry itself. It 
was a doer. Design products, get into 
production, cut costs, raise profits, beat 
the competition — that was the ticket! 
If a new product was needed, invent 
it. If one material failed to work, use 
another. In such a milieu, it wa^ hard 
to see the worth of paying a man just 
to sit there and think! 

By the end of World War II, how¬ 
ever, all this had begun to change. The 
practical power of theory had been de¬ 
monstrated at Alamogordo, in New 
Mexico, and the tlieorist had begun to 
see that his numerical metaphors could 
have social, political and economic 
meaning. 


Because of this pioneering investigation, R.C.A. was able to act immediately 
when Dr William Shockley, a member of the Bell Telephone Laboratories team 
that developed the transistor, published his definitive book on the subject in 
1950. Dr North and Dr Smith, together with other R.C.A. theorists, including 
Dr Edward Ramberg and Dr Frank Herman, quickly instituted a series of 
lectures, conferences, and seminars to educate other R.C.A. personnel in the 
new discipline. Shortly thereafter, R.C.A. moved from theory to practice and 
by 1952 was producing germanium transistors for hearing aids and pocket radios 
at its Electron Tube Division plant in Harrison, N.J. 

THEORY IN A COMMERCIAL WORLD 

Again, as with the achievement of controlled nuclear fission in 1942, the 
theorist had proved his economic worth. His equations and formulas, his theorems 
and proofs were not just abstract exercises. They had profound bearing on 
the real world and could be used to afford man an elemental mastery over 
nature. American industry was impressed and, in the personnel files of many 
large companies, “theorist” began to crop up as a job classification alongside 
such venerable titles as “engineer,” “chemist,” and “physicist.” 

Why had it taken industry so long to appreciate the power of theory to 
strengthen its going product lines and lay the foundations for those of the 
future? At least three answers must be given. 


NEW OUTLOOK 

The industrialist, too, had begun to 
change. The war effort had pushed him 
to the limit of his existing technology 
into a regime in materials and pheno¬ 
mena beyond his competence. At this 
juncture, in the electronics industry, the 
transistor materialised and, on its heels, 
the digital computer. 

In the case of the transistor, the need 
for theorists was immediate and 
obvious. In the case of the computer, it 
was less so, at first. Was not computer 
manufacture simply an assembling of 
parts, a procedure that industry already 
knew well? 

It was, indeed, but it was more than 
that. The computer was potentially cap¬ 
able of solving just about any problem 
that could be reduced to the language 



First, the body of physical theory which has now made it possible for 
man to split the atom, harness the electron, and ride the electromagnetic wave Modern electronic computers are a 

did not even exist a generation ago. It was brought into being in the incredibly product of theoretical research , as 

short span of only 52 years. Its compilation began in 1873 with publication We // as a Y j ta f research too/. Pictured 

by James Clerk Maxwell of his theory on the electromagnetic nature of light here is a British analog computer , 

and was consummated in 1925 with publication of Erwin Schrodinger's epochal one most advanced in the 

wave equation relating the wave and particle properties of matter. world , used for solving complex non - 

In between came the profound contributions of such gifted men as Ludwig linear equations. 

Boltzmann, Josiah Willard Gibbs, 

Max Planck, Albert Einstein, Niels 
Bohr, Werner Heisenberg, and Louis de 
Broglie. As a body, these were the men 
who comprised the Constitutional Con¬ 
vention of modern physics, who wrote 
the laws and framed the articles by 
which we are still bound in our rela¬ 
tions to physical reality. Interestingly, 
all of them wrote in cogent metaphor 

.... Light is electricity and magnet¬ 
ism. 

. . . Heat is atomic motion. 

.Mass is energy. 

.... Gravity is acceleration. 

.... Matter is both particle and 
wave. 


The second reason for industry's delay 
in hiring the theorist lay in the charac¬ 
ter of the theorist himself. He was and 
is a loner, a man inured to privacy and 
the quiet monasticism of thought. His 
instincts, his background, his training— 
all combined to direct him toward a 
position in the physics department of a 
university. Thus, he was ill-disposed to 
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What professional recording tape now offers a new standard of performance? AMPEX 600 


Ampex engineers are never content with pres¬ 
ent standards. They are always trying to im¬ 
prove what sometimes seems un-improvable. 
Now they have been at work on the Ampex 
600 Series Professional Recording Tape. And 
they’ve improved it so much we felt we should 
call it the new Ampex 600. This 600 Series now 
offers better high frequency response charac¬ 
teristics. And because an exclusive Ferro-sheen 
process makes the tape smooth, the first play 
and the one-hundredth have the same response 


AMPEX 



characteristics curve. It gives you the kind of 
reliable performance you expect from Ampex 
recording equipment. Try this improved 600 
Series and see. It’s made in the same rigidly 
controlled clean-room atmosphere as precision 
computer and instrumentation tapes. It’s from 
the only company providing recorders, tape and 
core memory devices for every application: 
Ampex Australia Pty., Ltd., 8th Floor, NRMA 
House, North Sydney, N.S.W., Australia. Sales 
and service engineers throughout the world. 
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of mathematics, from the orbital velo¬ 
city of space satellites to the solution 
of bottlenecks in industry. It could 
have a kind of “mental life” all it’s own, 
if one knew how to program for it. 

What was needed were not physical 
theorists but design theorists skilled in 
the morphologic rigors of information 
processing. Fortunately, the world’s 
universities had been producing such 
wizards steeped in the lore of symbolic 
logic, propositional calculus, combina¬ 
torics, the theory of sets and the theory 
of probability, since about 1940. They 
were there and industry hurried to en¬ 
list them. Today, they are behind the 
computer’s growing mastery of a thous¬ 
and different tasks. 

At RCA Laboratories, for example, 
Dr Saul Amarel, a members of this 
select fraternity, is leading a crack team 
of information processing theorists across 
a no man’s land of switching networks 
and stored programs toward such aston¬ 
ishing goals as machines that adapt to 
changing situations, that read print, and 
that may even display intelligence. 

To explore new ideas, to create new 
metaphors that bridge the discontinuities 
in nature, to build mathematical models 
of reality—these are still the paramount 
business of the theorist, even in indus¬ 
try. But with time and usage have come 
other tasks and other responsibilities. 

PREDICTION 

For example, the theorist at RCA 
Laboratories is frequently asked to use 
his descriptive powers in mathematics to 
interpret, within the limits of accepted 
theory, the events going on in new ma¬ 
terials or new components emerging 
from the materials and devices labora¬ 
tories. Thus, Dr Robert Parmenter cur¬ 
rently divides his time between trying 
to solve the riddle of superconductivity 
per se and trying to describe the behav¬ 
ior of superconductive materials pre¬ 
sently available. 

It is also important, in an industrial 
laboratory, to know the limitations of 
the devices and systems already de¬ 
veloped. At least, such knowledge pre¬ 
vents trying to do the impossible. At 
most, it delineates what performance 
goals can be set. This was the effect of 
Dr North’s classic study on the sources 
of noise in pulse radar systems. This 
paper has had world-wide circulation 
and is still considered to be, 20 years 
after its composition, the basic reference 
for anyone wishing to buld such systems. 

Following the scientific literature, 
maintaining personal touch with key 
members of the scientific community, 
staying abreast of critical research going 
forward in the laboratories—these are 
other functions carried on by the indus¬ 
trial theorist both for his own benefit 
and that of management. 

Probably one of the theorist’s most 
valuable ancillary roles, however, is as 
a catalyst to invention. Since he does 
not do experiments himself and does not 
synthesize materials, he must content 
himself with inspiring others to do so. 
Thus, he circulates a lot, pokes into var¬ 
ious laboratories that interest him, but¬ 
tonholes colleagues he feels can benefit 
from his ideas, encourages others to air 
their research problems with him, and, 
in general, attempts to spark the inven¬ 
tive process. 

Finally, there is the theorist’s respon¬ 
sibility to advise research management 
on what significant scientific trends are 
developing, what new lines of research 
should be opened, where current activi- 
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An electronic computer, a punched tape, and a moving metal fist | 
t[iat clutches a pen are combined in a machine turning out engineer- 

ing drawings for the Aero-Space Division at Seattle. J; 



( CALLED an Orthomat, the ma- 
chine was built to specifications 
of the Boeing applied mathematics 
section by the Universal Drafting 
Machine Company in conjunction with 
Thompson-Ramo-Wooldridge. 

Versatility will make Orthomat 
valuable for many uses, but its pri¬ 
mary task is to provide drawings and 
plots based on data generated by elec¬ 
tronic digital computers. 

Orthomat plays an important part 
in Boeing’s master-dimensions pro¬ 
gram, where the geometric shape of 
a product or component is defined 
mathematically. This definition when 
processed in a computer produces 
cross-sectional contour data of an air 
or space vehicle. This process is 
called lofting. 

Plot points are registered on a 
punched tape which controls the path 
of the machine’s drawing stylus. The 
line joining these points represents a 
cross section through the product. A 
complete set of these cross sections 
thus is a two-dimensional representa¬ 
tion of a three-dimensional object, 
similar to a con¬ 
tour map. 

These drawings 
subsequently have 
widespread use in 
engineering and 
manufacturing. 

Speed and exact¬ 
ness stand out 
among the ma¬ 
chine’s many ad¬ 
vantages. Its accu¬ 
racy is a significant 
advance over hand 
drafting. The stylus 
can draw up to 200 
inches per minute. 

The machine ac¬ 
commodates draw¬ 
ings up to 5 by 12 
feet, and can draw 
on paper, velum, 
mylar or coated 


metal. Master layouts thus can be 
drawn directly from the inch-wide 
eight-level tape which operates the 
machine. 

Through the use of a six-position 
indexable tool holder, the Orthomat 
readily switches to several types of 
scribes and pens. This can be done 
through tape or manual control. Other 
simple control codes or manual ad¬ 
justment will obtain dash lines, mirror 
images, full-size drawings or drawings 
one-half, one-quarter or twice scale. 

A vacuum system holds drawing 
paper or other material to the bed to 
prevent slippage. 

In addition to its drafting capabili¬ 
ties, Orthomat may be used to verify 
numerically controlled path programs. 
The machine provides drawings of the 
cutter path of a tape-controlled mill¬ 
ing machine. Orthomat drawings can 
then be compared with original 
concepts. 

Orthomat also is valuable for 
general purpose plotting of engineer¬ 
ing design and test data. 


ties should be curtailed, and so on 
through the thousand natural cares that 
such managers are heir to. 

To counsel, to catlyze, to create — 
these are the responsibilities of the 
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modern industrial theorist. In the final 
analysis, all three stem directly from his 
power not only to describe but to dis¬ 
cover the secrets of nature in the meta¬ 
phors of mathematics. 


7 




























Radio, Television & Hobbies, December, 7963 


AWA has the most comprehensive range of speaker assemblies to meet every need 
in audio reproduction. There are styles and finishes to tone-in with all decors. 
Indoor designs are available for wall, ceiling, and table mounting. Outdoor types 
are weatherproofed: robustly designed for industrial use. Also included in the 
AWA range are special designs for high power projection, and designs for wide 
angle, wide audio range fidelity. 

Each model is precision engineered for highest quality performance and thorough 
reliability. 


PA130, PA108 and PA109 
Standard exponential horn speaker for 
public address where distance projection 
of speech and incidental music is 
required. These flare baffles are for use 
with 8 in. and 12 in. permanent magnet cone speaker units 
and provide high conversion efficiency. 


PA73 

Timber cabinet, with 8 in. 
speaker for applications 
where a bidirectional 
characteristic is desired, 
finished in Ivory, Grey or 
Maple. 


PA77/PA74 

Polished timber cabinet 
for wall or table mount¬ 
ing with 8 in. or 12 in. 
cone speaker and 600 
ohm line transformer. 


PA218 

Designed for overhead 
mounting in contemporary 
styling. The unit can be 
suspended by chain or 
rod. Gives uniform 
response over a wide area. 


PA152 

Attractive moulded 
cabinet with 8 in. cone 
speaker and 600 ohm line 
transformer. Suitable for 
wall or desk mounting. 
Attractive two tone finish 
—Lavender and Beige. 


PA343 

General purpose line 
source reproducer for 
music and speech 
range 100 to 7,000 
cycles. Power capabi¬ 
lity 15 watts of pro¬ 
gramme. 


PA188 

For overhead mounting 
this is a surface style unit. 
360-degree diffusion over 
a wide area. In smart styl¬ 
ing to suit modern 
architectural treatments. 


RESLO DRIVE UNIT SU10 
Exclusive features are the 
self-locating diaphragm and 
the concentrically inter¬ 
locked magnet which to¬ 
gether produce an undis- 
placeable mechanical 
assembly proof against de¬ 
centering. 


PA186 

For flush mounting this 
unit has a recessed 
acoustic surround which 
mounts the complete 
assembly above the ceil¬ 
ing line. 360-degree dif¬ 
fusion. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


• 554 PARRAMATTA RD., ASHFIELD, N.S.W. 71 0791. 

• 33 RANKINS RD., KENSINGTON, VIC. 33 0421. 

® CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 

• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

Also from leading wholesalers. 


PA138 A 

Standard reflex horn speaker for 
medium distance projection of speech 
and incidental music. 


PA143 

Short exponential horn speaker for 
distance projection of speech only. 
































An Astronaut's 
Best Pal. 

The astronaut of the future vnll need a 
"pa!" in space, not only for occasional 
assistance in performing assigned tasks 
but especially during emergencies which 
can arise during the coupling and 
assembly of orbiting spacecraft. 

T HE “pal’ ’recommended by John Zoszak, design specialist, 
of Lockheed Missiles and Space Company, Sunnyvale, 
California, is not another astronaut. Instead, it is a collap¬ 
sible, 35-pound portable air lock made of flexible filament- 
wound material, lined with gas-tight butyl rubber. 

At a recent symposium at Edwards Air Force Base, 
California, on space rendezvous, resue and. recovery — 
sponsored by the American Astronautical Society and the 
Air Force Flight Test Centre—Zoszak recommended the 
portable air lock concept as an integral part of spacecraft 
for manned earth-orbiting and interplanetary missions. 

The more complex spacecraft of the future, he said, 
will be multiple-launched in units of compact packages, and 
then joined into operational form while in Earth orbit. 
This will require orbital rendezvous, coupling of several 
modules, and subsequent assembly into spacecraft. 

Since most of the modules will be fully pressurised 
at launch—so they will be ready for immediate occupancy— 
the problem will be to assemble and join the large pressure 
vessels into fully operational configurations. Also, this must 
be done quickly, with a high degree of reliability and a 
minimum loss of pressure, so there will be little change 
in the internal atmosphere, he said. 

At this point, the astronaut’s “PAL” —the portable air 
lock—becomes all-important. Several emergency situations 
could arise which would prevent a crew from transferring 
through the regular air lock into the spacecraft. The air 
lock and coupling mechanism, for example, may have been 
damaged by collision, or one of the two hatches in the 
lock may have been jammed or damaged. 

Use of the portable air lock concept, however, would 
enable crewmen to enter through an emergency hatch. 
Additionally, the “PAL” could be installed permanently in 
the spacecraft as an emergency air lock. Also, it could 
be used as a coupling device to attach a shuttle vehicle 
to the spacecraft. And, for the next series of Gemini and 
Apollo vehicles, it could have direct application. 

Currently, the Gemini capsule has an access panel at 
each side for entry and exit, and the Apollo capsule has 
both a main air lock and side panels. It is more than 
likely during early space ventures — when orbital operations, 
techniques and systems have not been tested fully to the 
degree of reliability required for successful missions—that 
emergencies will occur. 

For example, Zoszak said, consider the situation where 
one of the regular air locks cannot be used, or where 
one of the vehicles must be entered without decompressing 
it. Either problem could be solved through use of a portable 
air lock, installed permanently in a folded position over 
the emergency hatches. 

Use of the “PAL” concept offers a full-size, emergency 
air lock, weighing two-thirds less than an equivalent size 
rigid metal air lock. “PAL” does not add to the length of 
the spacecraft or interfere with its internal volume. Fully 
inflated for emergency use, the portable air lock would be 
about seven feet in height, with a four-foot diameter at 
the top, and a four-to-six-foot diameter base. 


BUILT-IN SOLAR HEATER 

J| A French firm, Pechiney of Paris, has de- J| 
j! veloped a solar heater of such robust construction that it 
<! can be built into a wall in place of bricks. 
u Heat abstracted from the sun is used to heat the 
building or to supply hot water. Made of two parallel 
J glass panels mounted in an aluminium frame, with copper ]> 
? tubes to conduct the water, the heater is said to be suit- j| 
j! able for use in small houses. 
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Filters, Equalisers 


Tape Recorders 


Loudspeakers 


Cartridge Recorders 


Vibration Equipment 


Record Cleaners 


Recording Stylii 


Amplifiers 


Cartridge Recorders 


Recording Tape 


Record Cleaning Machines 
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Recording Equipment 


Studio 
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Miniature Recorders 


Tape Recorders 
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Miniature Tape Recorders 


PTT. LTD. 


in wishing 
all their clients 
the compliments 
of the season. 
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Plugs and Sockets 
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Turntables 


Simon Gray Pty. Ltd. for prompt and efficient 
after-sales service throughout Australia. 
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A new, lightweight, three-dimensional data radar system, that can be 
transported by helicopter and quickly put into operation in remote 
areas of the world, has been developed by Hughes Aircraft Company 
ground systems group. 


Announcing the new system. Hughes 
Vice-President Dr Nicholas A. Begovich 
said: “This compact, long range radar, 
designated LW-3D, is packaged in two 
or three air-transportable units (helihuts) 
which may be emplaced on rugged ter¬ 
rain in remote locations and put into 
operation by six men within 30 minutes 
after landing. The radar provides long 
range simultaneous 3-D (range, height 
and bearing) data on airborne targets 
and is designed to operate unmanned 
anywhere in the world. By deploying 
these systems in previously inaccessible 
strategic locations, complete radar cover¬ 
age can now be made possible for the 
first time.” 

Two versions of the LW-3D have been 
designed, the lightest of which weighs 
onlv 5,800 pounds. This svstem is 
packaged in two compact helihuts. A 
second version, having higher power, 
longer range, and weighing somewhat 
more, is packaged in three helihuts. 

Miniaturised circuitry, a highly effi¬ 
cient transmitter, planar array (billboard 


type) antenna concepts, and advanced 
compact packaging techniques make the 
LW-3D radar light enough to be trans¬ 
ported by helicopter, air cargo, or truck. 
This radar will employ developments in 
the electronic frequency scanning tech¬ 
nique, already proven in several Hughes 
production versions. It will also be com¬ 
patible with existing weapons systems 
and is adaptable to many air defence and 
air traffic control functions. 

Despite its compact design, the 
LW-3D radar has highly advanced 
operating characteristics, including long 
range, high power, and superior low- 
altitude detection capability. Automatic 
integral built-in-air-to-air heat ex¬ 
changers, used to cool the system, eli¬ 
minate the need for conventional bulky 
air-conditioning. 

The antenna will operate in winds up 
to 75 miles per hour and survive winds 
up to 120 miles per hour without a 
protective radome covering. The 
LW-3D’s self-test and fault monitoring 


circuits assure high reliability and 
sharply reduce trouble shooting and 
repair time. 

Because this radar is designed for 
rapid emplacement and operation any¬ 
where in the world, its electronic equip¬ 
ment is sealed from such ambient condi¬ 
tions as sand, dust, salt spray, rain and 
humidity, as well as extreme tempera¬ 
tures. 

The LW-3D radar's narrow pencil 
beam reduces objectionable interference 
clutter at ground level giving the Hughes 
radar a very effective low altitude 
detection capability. Range, bearing and 
altitude data is provided on targets 
detected at long range, even in heavy 
electronic counter measure environments. 

ECCONOMICAL DESIGN 

The rack and panel equipment mech¬ 
anical design affords rapid access to each 
component. In addition, the equipment 
makes possible cost saving up to 
40 per cent in manufacturing and 30 
per cent in fixed site installations com¬ 
pared to standard designs. Successful 
forerunners to the new Hughes LW-3D 
radar include more than 100 3-D radar 
systems, now in operation with the U.S. 
Army, and Navy and on ships of allied 
foreign navies. 


Radio, Television & Hobbies, December, 1 963 


n 





















Precious Gift 


Yes, even the humble pooch suffers loneliness and bewilder¬ 
ment when deprived of his hearing. This white boxer, 
suffering severe deafness, apparently derives considerable 
benefit from a hearing aid. 

Ever since man learned to communicate by means of speech — and 
possibly before that — the problem of the deaf person has been 
apparent. In different ages and societies he has been variously shunned, 
mocked, laughed at and, strangely, even revered. But there was little 
that could be done to help him. Fortunately, medical science has made 
tremendous advances in treating deafness, while what it cannot help 
will usually yield to a modern hearing aid. 

T O s-ay that the sense of hearing is 
one of our most precious possessons 
is merely uttering a platitude. But how 
many of us stop to think just what life 
would be like if we were to be deprived 
of the ability to hear? Try to list the 
many sounds which the ear encounters 
every day and see how formidable it 
becomes. Note how many there are 
which you probably never thought about 
as being necessary in our every-day 
existence. 

There are the sounds of music, mach¬ 
inery, birds and other sounds of nature, 
motor vehicles, boat whistles, the noise 
of talking and the shouts of crowds, 
the laughter of chiklren and the nag¬ 
ging of wives, the crackling of fire and 
the running of water, and so on. Noises 
may be pleasant or unpleasant depend¬ 
ing on how the sound affects the mind 
of the listener, but even unpleasant ones 
may be essential in our daily life. 

PURE AND COMPLEX TONES 

Every day, millions upon millions of 
sound waves reach our ears. These are 
composed of various combinations of 
pure tones, and it is the ability of the 
ear to detect these pure tones that 
enables it to analyse the sound wave 
and recognise it for what it is. The 
more pure tones which the ear detects, 
the more accurate is the analysis, 
although it is not always necessary for 
the ear to detect all the tones to enable 
recognition to take place. 

There are several thousand pure sound 
waves whcih the ear can detect. 

This enables it to analyse many millions 
of wave patterns; to say whose voice 
it is, who is singing, what kind of bird, 
whose footsteps, what instrument is 
playing, what kind of machine is operat¬ 
ing, what kind of aeroplane is overhead, 
where a person is born by his accent, 
whether a coin is a “dud” by its “ring,” 
who composed the music and what 


orchestra is playing it, what is making 
that noise, and so on. 

We are able to analyse the common 
“warning’’ noises, such as an approach¬ 
ing vehicle, the “foreign” noises in a 
motor car or machine which indicates 
impending trouble, the horns of vehicles, 
flowing water and crackling fire, the cry 
of a baby, the warning shout, faking 
stones, shattering glass, the stealthy foot¬ 
step in the dark, gunfire, the sound of 
enemy aeroplanes, the roar of surf over 
dangerous reefs, the nature of a cough 
and, for the doctor, all the noises of 
the heart and lungs for diagnosis. Need 
we go further. 

It is thus easy to 
appreciate just 
how serious is the 
total loss of hearing 
for the individual. 

While the affliction 
may be less obvious 
— and therefore 
arouse less sym¬ 
pathy in others — it 
is, in its way, every 
bit as serious as the 
loss of eyesight. 


The total absence of hearing will aker 
a person’s whole personality because it 
robs him of experience, social inter¬ 
course and instruction, and reduces his 
economic independence. The continual 
worry and strain of trying to compensate 
can cause grave nervous complaints 
and unwanted mental conditions. For 
these reasons, research into the develop¬ 
ment of anything which will aid the 
deaf person is something of paramount 
importance. 

Our hearing apparatus consists of the 
various parts of the ear. There is the 
odd shaped mass of cartilage, fibrous 
tissue, skin, and muscle which projects 
from the sides of the head. This is the 
auricle. It is the part which projects at 
different angles to suit the individual 
wearing it. It is the part which some¬ 
times becomes, in boxing terminology, 
cauliflowered. It is an acoustic collector 
which collects sound and directs it into 
the canal of the ear, called the external 
auditory meatus. 

This external auditory meatus is the 
part commonly called the “ear’ole,” 
which is also the part of the boss’ ear 
blown into by those seeking his favours. 
It is about li inches in length and 
about the diameter of a pencil*. One-third 
of this canal is outside the skull and 


"/ can hear!" The 
expression on this 
child's face surely 
typifies the re¬ 
action of the deaf 
who r with the aid 
of modern elect¬ 
ronics, are sud¬ 
denly given back 
their hearing . This 
five-year-old boy 
is one of a class 
of deaf children 
learning to take 
a normal place in 
society. 
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two-thirds are inside, being an entrance 
through solid bone. It will thus be seen 
that the auricle and canal together form 
a sort of horn which collects sound 
at the wide part, concentrates it at the 
canal and directs it to the eardrum. 

The eardrum is a thin membrane 
about 0.1 millimeter in thickness and 
about one square centimeter in area. 
It is stretched across the inner opening 
of the canal and functions like the dia¬ 
phragm of a microphone, by vibrating 
rapidly as the sound waves strike it. 
Attached to the inside surface of the 
drum is the small* bone called the 
“Hammer” or Malleus. This is connected 
to another bone called the “Anvil” or 
Incus, and this to another small bone 
called the “Stirrup” or Stapes. The 
stirrup is connected to th e wall of the 
Inner Ear, at which we have now 
arrived. 

LEVER SYSTEM 

The small bones system is called the 
“Ossicles” (nothing to do with icicles) 
and forms a mechanical system which, 
using the principle of the lever, reduces 
the amplitude of the sound vibrations 
and increases their force. From the inner 
ear to the nose and throat passages, 
there is a tube known as the “Eustachian 
Tube.” This tube allows air to pass into 
the inner ear, thus equalising the air 
pressure on each side of the eardrum. 
Without this equalisation, atmospheric 
pressure on the outside of the drum 
would press it in, thus putting the 
Ossicles system out of action. 

We now come to the most remarkable 
part of the hearing apparatus called the 
“Cochlea” so named because it lesembles 
a snail shell. This is a hard bony struc¬ 
ture spiralling through two and three 
quarter turns and measuring approxima¬ 
tely 5 milometers from base to apex 
and 9 millimeters across the base. This 
shell is filled with a fluid. 

Two tiny windows are provided in 
the end of the sheft, one on each side 
of a membrane which partially divides 
the shell lengthwise. One is called the 
Oval* Window and the other the Round 
Window. Each window is sealed with a 
flexible membrane across it. The bone 
referred to as the “stapes” is connected 
to the Oval Window. 

HOW DOES IT WORK? 

When a sound waves strikes the ear¬ 
drum it is transmitted via the ossicles 
to the oval window. This window 
vibrates and conveys the pressure to the 
fluid inside the shell or cochlea. The 
round window allows the system suf¬ 
ficient elasticity to enable the fluid to 
freely respond to the vibrations trans¬ 
mitted from the oval window. 

From this point on, there is a good 
deal of speculation as to how the ear 
actually converts the mechanical energy, 
which we know causes sound, to the 
sensation we know as sound. Many 
theories have been advanced. Some 
have been discarded, others are still 
accepted in the absence of anything bet¬ 
ter—even though they do not satisfy 
all requirements. 

However, there seems little doubt that 
the process is electronic in character, 
in accordance with our knowledge of 
the electrical nature of nerve impulses. 
Thus the ear is really a transducer, or 
a device for converting mechanical vibra¬ 
tions into electrical energy. 

. While the exact manner in which it 
does this is not fully understood, the 
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following explanation, based on what is 
known of the ear's structure, will serve 
to give the reader some insight into what 
has been found so far. 

On a membrane in the cochlea 
there is a delicate structure called the 
Organ Of Corti. This whole structure 
is only one hundredth of an inch wide 
and H inch long. Tiny hair cells in the 
organ apparently sense the vibrations 
which are transmitted through the fluid 



The new almost classic curves pro¬ 
duced by Fletcher and Munson, show¬ 
ing the frequency response of a 
rormal (average) ear at various loud¬ 
ness levels between the threshold of 
hearing and threshold of feeling of 
pain. 

b> the oval window. It seems that the 
end of the membrane near the oval 
window responds to the higher fre¬ 
quencies whilst the end near the apex of 
the shell responds to the lower fre¬ 
quencies. (The range of human hearing is 
from about 16 to 15,000 cycles per sec¬ 
ond.) 

The tiny hair cells of the organ of 
corti transmit impulses to the hearing 
centres of the brain where the mental 
p-ocesses take place which give final 
recognition and interpretation to the 
sound. There are up to 40,000 nerve 
fibres emanating from the organ of corti 
to the brain. 

Each hair cell of the organ of corti 
is connected to a nerve cell. At the 


instant that a hair cell “detects” the pres¬ 
sure of a vibration a pulse of electricity 
is transmitted to the brain. The pulse 
will not occur unless the hair cell is 
energised beyond a particular threshold 
level, which depends on the nerve. When 
the pulse has passed, another one cannot 
be started until the neuron or nerve cell 
has returned to normal, about one or 
two milliseconds later. 

Another phenomenon which has been 
observed is what is termed the “cochlea 
microphonic” electrical disturbance. This 
is measured at the round window, but 
seems to originate in the region of the 
hair cells of the cochlea, probably by 
some electrochemical action. The volt¬ 
age as measured at the round window 
bears a recognisable relationship to the 
sound waves striking the eardrum. 

EAR AS A MICROPHONE 

An interesting experiment is described 
by William G. Vergara in his book 
“Electronics in every day things”: “ ... 
the ‘cochlea microphonic’ in aj cat’s ear 
was used to provide the microphone for 
a public address system. An electrode 
had been surgically implanted in contact 
with the cat’s round window. The elec¬ 
trode was connected to the input of an 
audio amplifier, and when the lecturer 
spoke into the cats ear, the room was 
filled with speech of acceptable quality.” 

According to the author the purpose 
of these electrical forces in the hearing 
apparatus is not well understood. It is 
thought, although it is not certain, that 
the currents are produced by the motion 
of the hair cells which trigger the 
nerve cells leading to the brain. It i^ 
therefore obvious that the ear is an 
electronic device about which there is 
a vast amount stiH to be learnt. 

Impaired hearing is caused by several 
factors, the main one being infections 
by germs, which attack any part of 
the hearing apparatus. Perforated ear¬ 
drums are not always a direct cause of 
hearing impairment, for it is still possible 
to hear even though there is a 
large hole in the ear drum. This 
trouble, however, is an indirect cause 
of infections by allowing the entry of 



This excellent diagram of the human ear shows all the parts discussed in the 
text, and should be studied in conjunction with it. Note particularly the con¬ 
struction of the cochlea. (With acknowledgments to "Elements of Psychology" 
by D. R. Krech and R. S. Crutchfield, published by Alfred A. Knopf.) 
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germs into the inner ear through the 
hole. A blocked Eustachean tube is a'iso 
a possible cause of infection as such a 
blockage prevents the entry of air into 
the middle ear and also prevents 
drainage. 

Bony formations in the chain of 
bones, the ossicles, often result in the 
ossification of the “stapes” which moves 
in and out of the oval window and 
transmits the vibrations to the fluid of 
the cochlea. This disease is called Oto¬ 
sclerosis. This ossification of the stapes 
prevents its movement in and out of 
the window. 

Some years ago, a surgical operation 
called “fenestration” was developed. This 
involved making a new window into the 
inner ear, from a skin flap taken from 
the wall of the ear canal, and also 
establishing a new pathway for sound to 
act directly on the window. This oper¬ 
ation failed to make use of the trans¬ 
former (lever) mechanism of the ear, 
and some hearing loss always remained. 

Another operation for certain ears 
where the stapes are immobilised 
involves lifting the eardrum and, by 
manipulating the ossicles, the ossified 
sections are fractured. This allows the 
stapes to function in an almost normal 
manner. This operation is called “stape¬ 
dial mobilisation.” It has been known 
for a long time but has recently been 
revived. 

The experience acquired through the 
stapes mobilisation surgery has lead to 
the development of the “stapedectomy” 
operation. This is performed by remov¬ 
ing the stapes in its entirety and re¬ 
placing it with a polythene tube or a 
stainless steel wire to make connection 
from the incus to a tissue graft p’aced 
in the oval window. 

Ironically enough the very phen- 
menon which the ear is designed to 


cope with, namely sound, is a prolific 
cause of hearing impairment. Noise 
induced hearing loss is caused by pro¬ 
longed exposure to intense noise such as 
occurs in factories. The trouble is locat¬ 
ed in the inner ear whilst the eardrum 
is not injured in any way. 

This type of perceptive deafness is 
characterised by the loss of or impair¬ 
ment of hearing at certain frequencies. 
The trouble is usually noticed by a loss 
occurring at about 4,000 cycles. As the 
trouble progresses the loss occurs at 
progressively lower frequencies, so that 
in severe cases the loss can occur at as 
low as 250 cycles. The damage is located 
in the inner ear in the hair cells asso¬ 
ciated with the organ of corti. 

Injury to the ears by a single brief 
exposure to sound, such as an explosion 
or gun blast, is called “acoustic trauma.” 
The loss of hearing may be severe at 
first, but considerable recovery may 
sometimes occur over a period of several 
months. This term has also been used in 
some countries to cover noise induced 
hearing loss. 

Meniere’s disease is another cause of 
perceptive deafness. It is caused by the 
fluid of the cochlea increasing 
in quantity. Why this happens is not 
known. The trouble is characterised by 
fluctuating hearing, where the hearing 
is normal between attacks, distortion of 
sound—especially speech—painful intol¬ 
erance to normal sounds, dizziness, and 
an apparent higher pitch in the affected 
ear than in the good one. 

Whenever a case of deafness needs 
to be treated, either medically or by 
fitting a hearing aid, it is important to 
be able to accurately assess the order 
and nature of the loss before attempts 
are made to correct it. This means that 
we must actually measure the patient’s 


hearing level, and compare it 
with normal figures. 

Such measurements are made by 
checking the patient’s threshold of hear¬ 
ing; the level at which they can just 
distinguish the presence of a pure tone. 
Measurements are made at a number 
of frequencies, and a graph plotted 
which shows the patient’s hearing com¬ 
pared with “normal” or “average” hear¬ 
ing. 

The main unit of measurement in 
acoustics is the “decibel,” already well 
known in the communications field as 
the unit of loss or gain. This latter 
point is important, because the decibel 
(dB) is not an absolute unit of energy 
or sound level, but rather a means of 
comparing one level with another. It 
can only be used as an absolute unit 
if “0 dB” is clearly defined as a specific 
sound or energy level. Then all other 
levels are either “up” (plus) or “down” 
(minus) so many dB from this level. 

The decibel system works on a 
logarithmic scale which was deliberately 
chosen because it approximates very 
closely the behaviour of the human ear. 
In theory, the ear can detect a change 
in level of one dB, representing a power 
increase of 26 per cent. However, such 
a change will only be noticed under 
ideal conditions, such as by an astute 
observer, listening to a steady tone at 
high level, and forewarned! that a 
change may occur. 

Under more practical conditions, such 
as when listening to speech, the ordinary 
person would be only just aware of a 
change in power level of two to one, 
representing 3 dB. A really worthwhile 
increase would be, say, 6 dB, repre¬ 
senting a four-to-one increase in power. 
Other typical figures would be 10 dB, 
representing a 10-to-one change, and 30 

(Continued on Page 17) 
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Illustrated here are three typical audiograms. 
Audiograms are normally corrected for the Fletcher / 
Munson type response , so that normal hearing is repre - 
sented as a straight line along the "0 dB" line. (A) 
shows a "Typical Conductive Loss," or failure in the 
middle car. This is shown by the fact that the bone con¬ 
duction test shows near perfect response, while air con¬ 
duction shows some 40 to 50 dB loss . Thus the inner 
ear is working normally, but is not properly coupled to 
the outer ear. Surgery is often very beneficial in such 
cases. (B) "Typical Perceptive or Sensorineural Loss." 
Here the bone conduction and air conduction responses 
are almost identical, indicating that the loss is in the 
inner ear or acoustic nerve. Little can be done surgically 
in such cases, but a hearing aid is very beneficial . (C) 
"Typical Mixed Impairment." Here there is a substantial 
loss in the inner ear, as shown by the bone conduction 
curve, and a further loss in the middle ear, as shown by 
the similar, but lower, air conduction curve. <Audio- 
grams by courtesy of Angus and Coote Pty. Ltd., Sydney.) 
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Come and play! You’ll really enjoy your¬ 
self with Encel Hi-Fi equipment .... 
every change you make to your set-up 
is one for the better. Holiday time is the 
ideal to install that new turntable, buy 
that new amplifier and change your 
speaker systems. There’s only one place 
in Australia to satisfy your needs . . . . 
Encel Electronics! Write for a quote on 
any components you care to name—our 
mail order service will reply “post-haste.” 
You can’t do better—because we pass 
on to you the benefits of Australia’s 
highest turnover and bulk purchasing— 
you PAY LESS. All components are 
BRAND NEW, Sales Tax has been paid 
. . . there are NO HIDDEN EXTRAS. 
Now examine our special offers for 
December! 


on 

f§« time to play l 


rmumHinmiitmimiuimmiitmiiiniiimimiiiimiutmuimmmmimimHm| ruiumimiiiiiimttmimimmiiimmiimiimiimmiiiumiimiiimmmimmiitis =« 


EwnimimimiiimiiiiiimmmiitimiiiiiiiiiimttiiimmiiiiiinmiiHmmmniitin, 


1 Illustrated above is our 119 gns. 

■ complete unit. Labcraft 573 § 1 
| turntable with diamond stylus, | | 
| Famous Pioneer amplifier with 1 1 
| stereo tuners, Wharfedale speakers 
I in Wharfedale columns. All cab- 

| ... 119 gns.! 

! A P* oneer SMQ 300 amplifier with | 

| AM/AM FM/SW tuners. Or- j 
| pheus Silex turntable. Ortofon SMG | 

| 212 tone arm and Ortofon SPU-GT | 

1 cartridge. Two Wharfedale lOin 1 
| foam surround 
| speakers .. .. 

iiiiiiiiiiiimiiiimiuiiiiiimiiutiinuimmiutitttimmiiiiiimniiimtniimimtnui 
;KtmuininintmiiiiiinmiiiiiiiiimmitimtiiiiiiitnimHimiiiiiiiiuiitiiiiitiiitiii= 


= 3 


£159 


| 1 Pioneer stereo amplifier, with 
| ■ H tuners. New J.H. Mk II tone 
| arm, Labcraft 605 or J.H. turntable, 
1 ADC cartridge. Two Wharfedale 
| lOin R.S.D.D. fill 

| speakers. & a & ^ 


2 Orpheus Silex turntable. All | 
B Balance tone arm, Decca Deram \ 


§ = 


s 5 Mullard 6GW8 stereo amplifier, 

i J. 


| cartridge. 
I Price .. 


£43 


4 watts per channel, Labcraft 
573 turntable with stereo diamond. 
| Two Wharfedale or Richard Allan 

| 8in speakers. £55 

£63 


| Price 
| (with lOin speakers 


viiHiimiiiiiiimiiiimmuiiiiiimmmtiitiiiiiuimiiimiiiimmiiniimiiimiiiinna 

ruimuimiiiittiimiiiimitmiitiiiiiiiiiiiiiHiiiiimimiiiititiiiiiiiiiiiiuiiiiiiiiiiiiiig 

| P Pioneer 160 Stereo P.P. com- | 
| J* plete with A.M./A.M. S.W. tun- | 
| ers, Labcraft 605 turntable. All 
| Balance pickup with Decca DERAM 
| (diamond). Two Wharfedale or 
1 Richard Allan 8in f Qfi 

| speakers. It *0 

| Labcraft 573 in place of 605 £85 

... 

:iiiiiiiiiiiiimiiniiiiiiiiiiimimimiiiimmiiiittmmiHiranminttitniitttfitimui£ 

8 Brand new Collaro 4T2000 1 
■ transcription turntable, with 1 
1 Collaro tone arm and Ronette turn- | 
| over cartridge. Polished wooden 1 


simiiiiiiiiiiiitiiiiniiiiiiiiiiiimtiiifiiiiittiiiiiiiimimiiuimmiiiitiitiiiiimmmii 

£ Pioneer 204 A amplifier, com- 

® B plete with A.M./A.M. F.M./ 
S.W. tuners, Labcraft 605 turntable, 
J.H. Mk II tone arm ADC—3 cart¬ 
ridge. Two Wharfedale lOin foam 

| surround 

| speakers .. . 

=Hiitmii m i m m mron» »nii»nm»»»»numimnmi>nniii»iniiiiniiiiiii»niiiiu= 
Eumiiiuiimuiiiimmmiiimimmmuumtiiitimimmmmimimimiiiiiuitiii = 


£ 129 / 10 /- 


base. 

Price 


£ 15 / 10 /- 


1 @ Pioneer stereo amplifier with 
| tuners. Labcraft 605 turntable. 
1 All Balance arm with Decca Deram 
| Cartridge. Two Pioneer CS8B speak- 
| er systems in £112 


I 1 cabinets 




wet . 
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Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND, 
VICTORIA TELEPHONE 42-2820 

Factory 47 Coppin St., Wholesalers 

Richmond, Victoria. 422883 "fo Trade-ins Accepted 

111 


I 4A LEAK Stereo 50 amplifier | 
I Vo and control. Connoisseur or | 
Garrard 301 turntables, S.M.E. 3009 1 
h tone arm, A.D.C.-l ffll&ll i 

| cartridge. i © j? | 

r umiuiiuinitftui!iiiiiiitiittmitiiimiiiiiiiiiiimiiiitiiiiiiitiiiiiiiiiiimiiimiiimi5 
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Write straight away! Make up YOUR OWN 
COMBINATIONS and ask for the Encel Elec¬ 
tronics price . . . you’ll never be disappointed. 
Don’t forget to give us your FULL address. We 
will care-pack and freight anywhere—-there’s no 
distance barrier. P.S. Do have a Happy Christ¬ 
mas! 
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TACHOMETER 

(Vol. 6, No. 5) 


MULLARD STEREO “TEN-TEN 

with printed wiring boards 

(Vol. 5, No. 4) 


This versatile electronic tachometer may be oper¬ 
ated with internal combustion engines with 4, 6 
or 8 cylinders and 6V or 12V, positive or negative 
earthed, electrical systems. Whilst this tachometer 
was primarily designed for use in motor vehicles, 
it may also be used with marine engines having 
battery ignition. 


WIDEBAND TUNER STEREOPHONIC 
PRE-AMPLIFIER 

with printed wiring boards 

(Vol. 6, No. 3) 


High quality sound reproduction is achieved in 
this Amplifier with a complement of two 6GW8/ 
ECL86 valves and one low-noise AF pentode type 
EF86 in each channel. A 5AR4/GZ34 rectifier in the 
power supply is common to both channels. Peak 
power output is in excess of 10W per channel. The 
total harmonic distortion (10W output) is less than 
0.1%, a typical value being 0.05%. 


SUBSCRIPTION FORM 


This unit contains a Wideband AM tuner with a 
selectable bandpass, together with a four-valve 
stereophonic pre-amplifier. Although primarily 
designed for the Mullard Stereo “Ten-Ten” Ampli¬ 
fier, this unit may be used with most other high 
quality amplifiers. 


To: MULLARD-AUSTRALIA PTY. LTD. 
35-43 Clarence Street 
SYDNEY, N.S.W., AUSTRALIA 

Enclosed is my remittance of 12/- as sub¬ 
scription for the 1964 issues of Outlook (six 
copies per annum). 


Name 


First published in 1358, and originally intended as a means 
of communication with the Industry, Mullard Outlook circula¬ 
tion has increased year by year. It is now in great demand, 
not only within the Industry, but with teaching establishments, 
home constructors and enthusiasts alike. 

It has been decided to offer this Journal to interested readers 
at a nominal charge of 12/- per annum and to secure your 
copies for 1964, please send your cheque, money order or 
postal note with this coupon. Each volume consists of six 
issues, commencing January-February and concluding with the 
November-December edition. 


Address 


Cheques, postal notes and money orders to be 
made payable to Mullard-Australia Pty. Ltd. 


MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, C0LLINGW00D, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


X lOOO 
ENGINE RPM 


M 125 
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GIFT OF HEARING —Cont. 


dB, representing a 1,000-to-one change. 
(Incidently, a 10 db increase gives a sub¬ 
jective effect of “twice as loud.”) 

In the science of hearing, hearing 
losses, hearing aids, etc., the “0 dB” 
point is normally taken as the thres¬ 
hold of hearing of a normal person. 
However, this threshold is not constant 
for all frequencies. The ear is least sensi¬ 
tive at high and low frequencies, and 
most sensitive in the region between 
1,000 and 5,000 cps. While various 
authorities differ slightly, they are in 
broad general agreement, and one of 
the most frequently quoted (Flet¬ 
cher and Munson) take “0 dB” as the 
threshold of hearing at 1,000 cps. 


OTHER LEVELS 

On this basis the level of a soft 
voice will be about 40 dB up, and the 
maximum upper level — the threshold 
of feeling or pain — about 120 dB up. 
This upper threshold is much more 
nearly constant over the audible fre¬ 
quency range, when compared with the 
threshold of hearing, so that the range 
between these two limits — called the 
“dynamic range” — varies with fre¬ 
quency, particularly at the lower fre¬ 
quencies. Thus, from a 120 db dynamic 
range at 1,000 cps, we drop to about 
90 dB at 100 cps and 70 dB at 50 cps. 

Another most important point con¬ 
cerning the threshold of pain, is its 
behaviour in the event of a hearing 
loss. Contrary to what one might expect, 
it does not move in step with the thres¬ 
hold of hearing. A person may show a 
loss of, say, 40 dB in the threshold of 
hearing, yet retain their threshold of 
pain at 120 dB above the NORMAL 
threshold of hearing. Thus, their 
dynamic range would be reduced from 
120 dB to 80 dB. If the hearing loss is 
more severe, the restriction of the 
dynamic range is similarly greater. 

In certain forms of deafness the prob¬ 
lem is even more acute. The threshold 
of pain actually moves towards the 
threshold of hearing, thus further re¬ 
stricting the dynamic range, usually 
quite severely. 

VITAL CONSIDERATION 

The foregoing is just one reason why 
it is so important that the behaviour of 
the ear be fully understood by those 
responsible for prescribing a hearing 
aid. Particularly where the hearing loss 
is severe, it is not simply a matter of 
providing an amplifier which “jacks up” 
the input to the ear, by the order of 
the loss. To do so would lift the louder 
sounds, normally quite tolerable, well 
past the threshold of pain. As a result, 
the patient would find the aid quite in¬ 
tolerable. 

To overcome this problem it is neces¬ 
sary to fit hearing aids with varying de¬ 
grees of “cushioning”; a form of auto¬ 
matic gain control which compresses the 
dynamic range to a value which the 
patient can accommodate. 

Another important point concerns the 
“frequency response” of a patient's hear¬ 
ing loss. The loss is seldom the same 
for all frequencies so that, once again, 
straight out amplification is not enough. 
The aid must be designed so that, while 
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providing ample gain at those 
frequencies where the less is greatest, it 
does not overload the patient’s hear¬ 
ing mechanism at other frequencies, 
where the loss may be only slight. 

The problem of providing a hearing 
aid to satisfy these and other important 
requirements can only be solved by 
proper testing on modern instruments 
called audiometers. These are accurately 
made audio oscillators, calibrated in in¬ 
tensity level output in decibels. The 
reference level of calibration is 
the threshold of normal human hearing 
at various frequencies. They produce 
pure tones throughout the frequency 
range of normal human hearing and 
these are fed through small ear inserts 
or bone conduction devices to the person 
under test. 

The controls on the audiometer allow 
the operator to know exactly how de¬ 
fective a person’s hearing is, measured 
in the number of “dB down.” In addition 
to the generation of pure audio tones 
the audiometer is provided with means 
for using a microphone so that the 
operator can conduct speech tests. The 
audiometer is usually used in a special 
sound-proofed room as extraneous noises 
can seriously affect the result of the 
tests. 

After the patient has been tested and 


the extent of his hearing defects defined 
the problem commences of selecting the 
correct hearing aid from the wide array 
available. He will be guided, of course, 
by those responsible for the test but it 
is certain that he will be provided with 
one of two main types, namely an air 
conduction or a bone conduction aid. 

Air conduction is the way we 
normally hear; by sound waves entering 
the ear canal and impressing themselves 
on the ear drum. The air conducting aid 
does the same thing by means of a tiny 
loud speaker inserted in the ear canal. 
This feeds amplified sound to the ear 
drum. The bone conduction type makes 
use of the fact that the bones of the 
head are good conductors of sound 
vibrations. By aoplvjng vibrations to the 
bones of the skull the vibrations are 
conducted directly to the cochlea and on 
to the auditory nerve. The outer and 
middle ears are thus by-passed. 

The use of hearing aids of some sort 
has been practised for as long as society 
has existed. The cupping of the hand 
behind the ear is one form of hearing 
aid. The pastime of listening through 
keyholes is -an example of a type of 
ear trumpet where the sound is con¬ 
centrated through a small opening and 
almost directly into the ear. The story of 
the development of the hearing aid from 
the ear trumpet to the modern tiny 
transistorised unit is an interesting one 
and will be continued in next month’s 
article, when details of some interesling 
modern hearing aids will be given. 


| TRANS-ATLANTIC TV TELEPHONE j 



Something which would have been a science fiction dream only a short time 
ago, becomes a reality. On October 15 r 7 963 the first face-to-face trans¬ 
oceanic television hookup was conducted via the Telstar II communications 
satellite. The program was telecast in the United States by CBS Television, 
and this is how the U.S. viewers saw it. In the centre is CBS moderator 
Eric Severied; on the screen on the right, Laurian Cardinal Rugambwa of 
Tangayika, in Rome, speaks to Dr Franklin Clark Fry (left screen), President 
of the Lutheran Church of America, in Princeton, New Jersey. Note the 
model of the Telstar II satellite between the screens. 

mi 12. 

















If you own or intend to purchase a tape 
recorder the BASF Tape Manual is a must. 

Published by BASF, manufacturers 
of the world's most used magnetic tape, 
this manual covers every aspect 
of tape recording. 


PRINTED 
BN SIX COLOURS! 


The BASF Tape Manual, printed in multi 
colours, has 80 pages packed with fascinat¬ 
ing facts on tape recording written in easy 
to understand every day language. 


if A history of Magnetic Tape Recording, 
if How tape recorders work . 

if How to select Magnetic Tape and Tape Recorders 
for all uses. 

if How to have fun with Tape Recorders, 
if Making your own entertainment, 
if Making sound effects. 

if Magnetic Tape in business, advertising, retail stores, etc. 
if How to add sound to slides or movies, 
if Operating, editing and maintenance hints. 


Ask Your Retailer First! 

If he cannot supply, write to your 
nearest BASF Box No. shown here. 



For your copy of the BASF Tape Manual write to BASF TAPE MANUAL: 
N.S.W.: Box 882, Sydney or Box 37, Broadmeadow, N.S.W. QLD.: Chandlers 
Pty. Ltd., Box 1399R, G.P.O., Brisbane. VIC.: Box 7, North Balwyn, Vic. S.A.: 
Box 35, Unley, S.A. W.A.: Box 195, G.P.O., Perth. TAS.: 29 St. John St., 
Launceston. 
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Technical 
Review 


SYNCHRONOUS SATELLITE SETS NEW RECORDS 



After the dramatic demonstrations of earlier communications satellites, 
the recent success of an equally important experiment passed almost 
unnoticed. This was the successful launching and placing of Syncom 
II, a communications satellite designed to remain fixed oyer one spot on 
the earth's surface, at a height of 22,300 miles. 


A FTER three weeks of manoeuvr¬ 
ing, beginning with the launch from 
Cape Canaveral on July 26, the Ameri¬ 
can Syncom II synchronous communi¬ 
cations satellite was successfully placed 
on station over the equator. 

The remote control orders were sent 
up from Lakehurst, New Jersey, ground 
station beginning at 1.20 a.m. EDT 
(0520 GMT) on Thursday, August 15. 
These triggered the firing of nitrogen 
gas jets that completely halted the west¬ 
ward drift of the satellite over the At¬ 
lantic. 

Since it went into orbit, initially over 
East Africa, the satellite had been drift¬ 
ing westwards at a rate of several hun¬ 
dred miles a day. The final maneouvres 
to slow it down began on Sunday, 
August 11. 

INCLINED ORBIT 

Because the satellite was launched 
from Cape Canaveral and not from an 
equatorial station, the final orbit is in¬ 
clined 33 degrees to a line through the 
Equator. This means that, relative to the 
earth’s surface, the satellite describes a 
continuous figure-of-eight pattern in space 
between 33 degrees North and South 
latitudes. The centre of the pattern will 
always be at the equator, over its point 
of intersection with longitude 55 degrees 
West. The final orbit is 22,300 miles 
high. 

Our Communications Correspondent 
reports that enroute to its station Syn¬ 
com II has scored a number of firsts. 

On July 26 it became the first satellite 
to operate at synchronous altitude when 
it played back a recording of ‘Tne Star 
Spangled Banner” sent up from the USS 
Kingsport, the NASA communications 
ship stationed in Lagos harbour, Nigeria, 
and operating as the African terminal of 
the satellite link. 

On July 31 it handled the first live 
line-of-sight telephone link between 
Africa and the U.S., when NASA scient¬ 
ists in the United States talked to col¬ 
leagues aboard the Kingsport. 

On August 4 it carried photographs 
of President Kennedy and Nigeria’s 
Governor-General in the first direct ex¬ 
change of facsimile photos between the 
United States and Africa. 

On August 9 it linked California and 
Africa in a 7,700-mile telephone call — 


the longest line-of-sight communication 
ever made. 

The successful placing of Syncom 
marks a great victory for the exponents 
of synchronous systems who have been 
advocating it as opposed to the lower, 
non-synchronous systems of the Tel-star 
and Relay types. 

Ultimately, if the system continues 
to prove successful, it would enable a 
network of three equatorially placed 
Syncoms to provide direct line-of-sight 
communications between all points on 
the earth’s surface except the extreme 
polar regions. About eight non-synchron¬ 
ous satellites would theoretically be re¬ 
quired, and about 20 in practice. 


Artist's impression of three 


Perhaps a greater advantage would be 
the very much simpler ground stations 
needed. Since the satellite would appear 
stationary, only a single fixed directional 
aerial would be needed in place of the 
much more elaborate steerable*aerials re¬ 
quired for tracking non-synchronous 
types. 

This would mean, with a fully en¬ 
gineered system, that undeveloped coun¬ 
tries could afford to take part in world¬ 
wide communications to provide tele¬ 
vision and all simpler forms of communi¬ 
cations links at no great cost. 

A great deal remains to be done be¬ 
fore any of this could come about, and 
opponents point out a number of disad¬ 
vantages. 

Chief of these appear to be the cost 
of setting up the system, the delay before 
it could be ready compared to a non- 
sychronous system, and the time delay, 
caused by the greater height of the 
satellite. 

(“Electronics Weekly”) 


synchronous satellites 
placed to give 24 hour 
coverage of the entire 
globe. 


\ BLACK CRD FOR BSE IN BRIGHT LIGHT \ 

A NEW type cathode ray tube, using a transparent phosphor screen backed by 
a thin black backing layer, has been developed by the Hirst Research Centre 
of the General Electric Co. Main use for such screens is the display of information 
or pictures under normal bright lighting condilions. 

Manufacture of the transparent screen is by vacuum deposition. When 
sufficient phosphor has been deposited, but while it is still transparent, the tube is 
baked and the phosphor coated with a black backing material. 

This black layer absorbs any light which falls upon the screen (the screen 
appears black) and also prevents the observer from seeing the hot cathode. In 
addition, the thin screen minimises definition loss due to light scatter within the 
screen layer. 

(“Electronics Weekly”) 
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OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is flexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £60 plus Sales Tax 




A UNIT OF INSTROL 


106 BELMORE ROAD. 
RIVERWOOD. N.S.W. 


Tel: 53-8758 53-0644 
(5 lines] 

Telegrams: 'RAQUIP,' 
Sydney. 


VALVE and CIRCUIT 
TESTER MODEL TST.2 

This comprehensive valve tester and combination 
multimeter is designed to operate from AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or test 
voltage to any base pin which allows for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are 14in x 11 in x 6in. 

Price: £58 plus Sales Tax 

INTERSTATE REPRESENTATIVES 

Qld.: Keith Percy & Co. Pty. 
Ltd., Box 1478V. G.P.O.. 

Brisbane. Qld. 

Tas.: W. P. Martin, 

188 Collins St.. Hobart. Tas., 
and also Launceston. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD, RIVERWOOD, N.S.W. 

Please send me details of . 

NAME . 

ADDRESS ... 


I6/FP.59 


W.A.: Atkins (W.A) Ltd., 
894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 


n_ TaI. 
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TECHNICAL REVIEW 


PULSE GENERATOR 

ELIMINATES IGNITION CONTACTS 


The Delco-Remy Division of General Motors is now producing a new 
electronic ignition system that provides higher and more uniform firing 
voltage at all engine speeds, freedom from periodic maintenance, and 
a longer, more reliable lifetime. The new system is currently being 
offered by the Pontiac Motor Division as an optional extra. 


A N outstanding feature of the new 
full-transistor system is that the 
current interruption necessary for igni¬ 
tion is accomplished electronically rath¬ 
er than mechanically. This feature eli¬ 
minates the familiar contact points and 
capacitor and with them the necessity 
for periodic service or replacement due 
to normal wear and erosion. Timing in 
the new system is achieved by a voltage 
pulse generator which consists of an 
iron pole piece which rotates within a 
permanent magnet and winding assembly 
inside the distributor. The timed pulses 
from the distributor are passed on to 
the ignition pulse amplifier which, in 
turn, controls primary current to the 
ignition coil. 

In the development of this “Delco- 
tronic” ignition system, the objective was 
a system that would provide long life, 
high reliability, and require no periodic 
maintenance attention for the life of 
the vehicle. In addition, the system 
was to be sufficiently versatile to be used 
over a wide variety of vehicle and en¬ 
gine applications. 

System components include: the 
special distributor, the i:nition coil, two 
external ignition resistors, and of 
course, the transistorised amplifier. 

CIRCUIT DIAGRAM 

A circuit diagram of the system is 
shown in Fig. 3. Three transistors, three 
capacitors, a diode, and the associated 
resistors are housed in the amplifier box. 
The pulse generator is housed in the 
distributor. Two resistors and the igni¬ 
tion coil are mounted externally. Q3 
is the output transistor; Q2, the driver; 
and Ql, the trigger transistor. The func¬ 
tion of Q3 is primarily to control the 
current through the ignition coil. 

The remainder of the circuitry is used 
to control Q3. In order for the system 
to operate properly, it must do two 
things: (1) turn the coil current off at 
the proper time (this is a function of 
the pulse generator and Ql; and (2) 
turn the current back on again at the 
proper time (this is the function of the 
capacitor Cl and the resistor R4). 

Consider first current flow for the 
system in the “on’* condition. The igni¬ 
tion switch is on “run” and the dis¬ 
tributor is not generating a pulse. Cur¬ 
rent flows through the base of Q2. This 
turns Q2 on and allows current to flow 
in the base of Q3. This, of course, turns 
Q3 on, allowing current to flow through 
the primary of the ignition coil. At 
the same time this is taking place, capa¬ 
citor Cl assumes a charge, positive on 
the right and negative on the left. Note 
that there is no current flow in the Ql 
portion of the circuit at this time. By 
turning the distributor further a pulse 
is generated in the pickup coil, positive 
on the top and negative on the bottom. 
This applies a forward bias to Ql and 
turns Ql on. 


When Ql becomes conductive, capa¬ 
citor Cl is then connected from the 
base of Q2 to the emitter of Q2. With 
a charge on the capacitor, the base of 
Q2 is now more positive than the emit¬ 
ter. This polarity applies reverse bias 
to Q2 and turns it off, thus interrupting 
the base current for Q3 and turning Q3 
off. Turning Q3 off interrupts the coil 
primary current which, in turn, causes 
the magnetic field to collapse in the 
ignition coil, and the coil to send a 
high-voltage surge to the spark plug. 
This series of events can be compared 
with the points-opening sequence on a 
standard system. 

The charge on capacitor Cl will hold 
Q2 off until it is bled to ground through 
R4. Q2 will then again become con¬ 
ductive and allow Q3 to return to the 
on state, after which current will again 
flow through the ignition coil. As Q2 
becomes conductive, the voltage rise 
feedback through R6 will then turn off 
Ql and the system is now ready for 
the next pulse. This is a description of 
one cycle of operation, although no 
mention has been made of the zener 
diode CR1 or capacitors C2 and C3. 
These are protective devices and have 
no bearing on the operation of the cir¬ 
cuit as such. 

The housing, vacuum unit, and cap 
of the distributor are of a design and 
construction familiar to the automotive 
industry. Both vacuum and centrifugal 
advance in this distributor are obtained 
in the same manner as in the standard 
battery ignition system. 

A rotating toothed pole piece is 
mounted on the shaft in place of the 
conventional breaker cam. A ceramic 
ring-type magnet is located under -a 
stationary toothed pole piece. A 
nylon spool with a coil wound on it is 
also part of the assembly. Both pole 
pieces contain a tooth for each cylinder 
of the engine. The teeth are shaped to 
give the desired triggering waveform. 
The teeth on both of these pole pieces 


must be accurately spaced to prevent 
significant timing variation from cylinder 
to cylinder. Once these assemblies are 
built up and placed in the distributor, 
there is absolutely no necessity, and no 
provision, for adjustment of any kind. 

Performance of this system, as com¬ 
pared with that of a standard 12-volt 
system, shows that the output of the 
system is fairly constant throughout the 
speed range. Such performance is due, in 
part, to the design of the amplifier cir¬ 
cuitry as well as to the design of the 
coil winding. Also, the characteristic 
drop-off of output voltage as speed is 
increased, which is normal with a stand¬ 
ard 12-volt system, is not present with 
the “Delcotronic” system. The pulse-to- 
pulse voltage output of this transistor 
system is more consistent than the 
standard system, particularly at low 
speeds where the latter is affected by 
contact arcing. 

Ignition performance during cranking 
is another basic consideration. To insure 
starting, adequate voltage must be sup¬ 
plied to fire the spark plug even when 
cranking under the most adverse con¬ 
ditions. The system meets these require¬ 
ments well as the break current is high, 
thus permitting maximum build-up of 
current through the ignition coil. 

The manufacturer has conducted an 
extensive test program in an effort to 
prove the reliability of this system. Over 
200 units have been placed on a wide 
variety of vehicles, and more than 250 
units have been operated in the labor¬ 
atory on various types of endurance test¬ 
ing. Upwards of one million miles and 
100,000 hours of testing have been 
accumulated. An example of long life is: 
Two systems on bench endurance, run¬ 
ning at an equivalent of 120 m.p.h., have 
each operated for over 9,000 hours. 

In conclusion and in summary, the 
new transistor-controlled magnetic pulse- 
type ignition system provides the long 
maintenance-free life and high reliability 
which have been sought for many years. 
It accomplishes this end by totally elim¬ 
inating the components which tradition¬ 
ally have been the most subject to in¬ 
accuracy, to unusual wear, and to 
deterioration. 

(“Electronics World,” July, 1963.) 




On the left is a diagram of the magnetic pulse generator which replaces the 
normal contact points. On the right is a circuit of the transistor amplifier 
which feeds these pulses to the coil. 
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range of 
0.25 volts 
to 


MULTIMETER 370W Specifications 

DC/V: 0.5V 2.5V 10V 50V 250V 500V 1000V (2Q,000l2/V) 

AC/V: 2.5V 10V 50V 250V 500V 1000V (4,00012/V) 

DC/A: 50/iA 1mA 10mA 100mA 1A 10A 
AC/A: 100mA 1A 10A 

OHM: 0-5kii 0-50k<2 0-500k<2 Q-5M<> 0-50M12 
Scale Centre: 34l> 34012 3.4ki2 34k'.2 340ki2 
db: —20db to +62db 
Battery: Internal 22.5V x 1 & 1.5V x 4. 

Approx. Size: 7" x VA" x 3 Vs" 

PRICE: £22.15.0 (inc. S/Tax) postage extra 5/-. 



MULTIMETER 370J Specifications 
DC/V: 0.25V IV 5V 25V 250V 1000V (2Q,000l2/V) 
AC/V: 1.5V 10V 50V 250V 1000V (8,00012/V) 
DC/A: 50/zA 500uA 2.5mA 25mA 250mA (150mV) 
OHM: 0-5kl2 0-501(12 0-500kl2 0-5M12 
Scale Centre: 4612 46012 4.6ki2 46kl2 
db: — 10db to -f 5db. Odb to +22db 
Battery: Internal 1.5V x 2. 

Approx. Size: 6” x 4" x 2 5 /e" 

PRICE: £10.7.6 (inc. S/Tax) postage extra 3/*. 



mv PEAK 

MULTIMETERS and TRANSISTOR CHECKER 
available ...... 


Peak multimeters are avail¬ 
able for the reading of AC and 
DC voltages from a range of 
0.25 volts to 2.5 kV. 

In strong and durable moulded 
cases they are fully portable 
and have clear easy-to-read 
dials. Prods, test leads and 
batteries are included with 
each instrument. Sensitive 
meter movements ensure 
accurate readings, yet are 
sufficiently rugged to allow 
for portable usage. 

The Transistor Checker fea¬ 
tures easy operation by ar¬ 
rangement of the panel and 
transistor holder to give rapid 
and continuous checking 
where the values read direct 
on the scale. Suits P-N-P and 
N-P-N types, also diodes. 


MULTIMETER 400J 
Specifications 

DC/V: 0.5V 2.5V 10V 50V 250V 
(100,000!2/V) 500V 1000V 

(35,000' 2/V) 

AC/V: 2.5V 10V 50V 250V 1000V 
(12.500S2/V) ^ 

DC/A: 10,;A 25M 2.5mA 25mA 
250mA (150mV) 

OHM: 0-2ks; 0-200K;.’ 0-2MS2 

0-20MS2 

Scale Centre: 160s; 1.6ks; 16ks; 
160k!! 

db: —20db to +62db 
Battery: Internal 1.5V x 2 
Appro*. Size: 6" x 4" * 2 5 /s" 


PRICE: £14.10.0 (inc. S/Tax) 
postage extra 3/- 



200H 



MULTIMETER 200H 
Specifications 

DC/V: 5V 25V 50V 250V 500V 
2,500V (20,000s’/V) 

AC/V: 10V 50V 100V 500V 1000V 
(10.000S-/V) 

DC/A: SOpA 2.5mA 250mA 
OHM: 0-6ks; 0-G0ks; 

Scale Centre: 30s> 300s; 
Capacitance: 10 W F to ,001/iF 
.001/aF to .IfiF 
db: —20db to +20db 
Battery: Internal 1.5V x 1 
Approx. Size: 4%" x 3'A" x V/t" 

PRICE: £5.19.6 (inc. S/Tax) 
postage extra 2/6. 


TRANSISTOR CHECKER 
SC2 

Specifications 
Measurement Ranges: 
li Value 0-200 
„ Value 0.900 - 0.995 
Ico 0-900/iA 

Meter: Moving coil type of 50/<A 
full scale 

Internal Resistance 3ks; 
Approx. Size: 7" x 5V 4 " x 3’V 
Battery: Internal 1.5V x 4 for 
Transistor Scale 
22.5V x 1 for zero ad¬ 
justment of meter. 

PRICE: £15.15.0 (inc. S/Tax) 
postage extra 5/-. 
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Home-Made Castings 

Foreco Trading A. G., Alexanderstr. 8, Chur, Graubunden, 
Switzerland, says it has developed a kit which enables the handy¬ 
man who has not the facilities of a foundry to make small 
castings in aluminium. 

It consists of a container with a composition lining holding a 
“pig” of solid aluminium — the composition lining being such 
that it yields sufficient heat to melt the aluminium when it is 
fired by igniting its readily burnable base. After burning, the 
lining leaves behind a coating of refractory which contains the 
now molten aluminium before it is poured into a suitable mould. 

Air Bearings 

Large industrial fans which provide their own source of pres¬ 
surised air for their bearings are reported by the IMC Magnetic 
Corporation, 570 Main Street, Westbury, New York, U.S.A. The 
company says this eliminates danger of bearing failure from loss 
of oil, deterioration or oil starvation. 

The fans turn anything from 12,000 to 150,000 revolutions per 
minute and deliver 128 cubic feet per minute at the lower speed. 
Part of this air is bled off and led into the bearings so that 
the shaft turns on a cushion of air. 

Ultra-Rapid Small Mixer 

A new miniature mixer for laboratory use has been designed 
to permit complete dismantling for cleaning in one minute 
without tools. 

Work with this device is further speeded up in that it 
will process two lOOcc. samples at the same time, one at each 
end of its £ h.p. motor shaft. 

The sample chambers are special bronze castings and con¬ 
tain the mixing members mounted on self-lubricating porous 
bearings. Hydro-dynamic wedging of the material being processed 
ensures the complete absence of dead pockets. 

The device will disperse fine solids in a liquid, to colloidal 
fineness within 15 minutes. It will make an emulsion in about 
five minutes and blend miscible liquids in a matter of seconds. 

Called the GC Twin Mini-Mixer, it is made by Gloster 
Components, Baynhams, Clearwell, Coleford, England. 

Steel Rolling Control 

The South African Iron and Steel Industrial Corporation, 
Iscor Works, Pretoria, Transvaal, has developed and patented 
an electrical mechanism that monitors and controls the movement 
of red hot bar or strip metal as it enters a rolling mill. 

Its use ensures that only the minimum amount of steel 
is cropped from burred ends and that the bar or strip does 
not continue on its way if there is a “cobble” or if something 
goes wrong with the rolling procedure. Photo-electric cells, which 
can be interfered with by steam and dust, are not used. 


Radiant Heaters 

Goldplated copper reflectors and quartz lamps are combined 
by the Fostoria Corporation, of Fostoria, Ohio, U.S.A., in a 
radiant heater which will reach a heat of 2,000 deg. Fahrenheit 
within two seconds. 

The heater is intended for spot-drying of wet areas in 
paper pulp blankets, for melting tin to reflow over open spots 
in tinplate or for drying glue. 

Gold plating is used to protect the reflecting surface which 
directs the infra-red rays on to the material being processed. 
The copper backing is used to conduct the non-reflected heat to 
channels of cooling water which flow through the reflector. 

Rapid heating is said to start drying paper, for instance, ns 
fast as the web can be started, meaning there is no undried area 
at the beginning. The rapid cooling ensured by the water means 
the web is not overheated if the machine is stopped. 

Portable Oven 

Designed for the smaller non-mechanised paint shop is a 
portable, flameproof box oven for stoving small metal components. 

Made by Automatic Equipment of Daleside Road, Notting¬ 
ham, England, it can be supplied for either gas or electric heat¬ 
ing and is mounted on castors so that it can be moved around 
easily. It is fitted with drawers or work trays to carry the com¬ 
ponents which remain in the drawers while they are being stoved. 

Wear On Railway Lines 

Katsumi Fujii, a Japanese engineer of 4164 Ooaza Iibe, 
Takakuracho, Takahashi-shi, Okayam-ken, has invented a system 
of applying oil to the wheels of rolling stock so that when 
coaches or trucks are forced into contact with the railway lines 
on bends, the film of oil deposited drastically reduces the wear 
on both wheels and rails. 

An oil reservior connected by a flexible pipe to a rotary oil 
feeder deposits oil only when a critical force is exceeded. Noise 
is also reduced, it is claimed. 

Acoustic Surfaces 

Of smooth appearance and said to have high mechanical 
strength, an acoustic surfacing material made in Denmark can be 
used for walls or ceilings. 

It consists of a 2 cm. thick layer of mineral wool to each 
side of which a thin coating of glass fibre has been applied. 
Although appearing quite smooth, the surfaces of panels made 
up from the material contain many small pores which absorb 
sound. 

Made by Evers and Co. A/S., Frederiksberg, Alle 18-20, 
Copenhagen V, Denmark, the material can be cut with a knife 
and attached to wood or cement surfaces. 

Cable Stripper 

A lightweight, portable device that 
neatly clips the insulation off electrical 
cables and twists the separate strands of 
wire together so that the electrician can 
quickly connect them to plug or socket is 
being marketed by Lumalampan A. B., of 
Lumavagen 6, Stockholm 20. 

The tool will simultaneously prepare 
two bared ends after cutting one length of 
cable in two. 


An electric motor, powered by bat- 
teries , drives this midget submarine, 
which is being used for underwater 
research by the U.S. Fish and Wild¬ 
life service. Weighing 2,300lbs and 
76 feet in length, the submarine can 
cruise underwater tor about four 
hours at a time and can descend to 
depths of more than 700 feet. It is 
to be used tor a study of fish be¬ 
haviour in the Gulf of California • 
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POWER FILM 



is the IRC trade name for a proprietary formulation of 
precious metals kiln fired at a controlled temperature to 
become an extremely hard resistive material firmly bonded 
to the ceramic substrate, and virtually impervious to any 
undesirable environment. 

FEATURES:. 

o POWER FILM on ceramic substrate 

• Heat and moisture resistant coating 

® EXTENDED RESISTANCE RANGE 

© High Electrical reliability 

« Extreme mechanical ruggedness 

• Low Noise 

• Negligible inductance 


TYPES 

RATING 

(S> 40 °C 

MIN. 

OHMS 

MAX. 

OHMS 

LENGTH 

DIA. 

TERMINATION 

PF 4 

4 

120 

40 K 

15/16" 

3/8" 

AXIAL lead l£"x.032" 

PF 7 

7 

180 

90 K 

2-1/16" 



ADDITIONAL TYPES AVAILABLE SHORTLY 

Standard tolerance 10%, Special 5%, in EIA 

resistance values. 

PERFORMANCE SUMMARY 

• Average Temperature Coefficient: 

-55°C to 235°C, less than 350ppm’/°C. 

• Dielectric strength: over 1.000V rms. 

© Short time overload (10 x rated wattage for 5 sec.): 
average change less than .5%. 

& 1,000 hours cyclic A.C. load: maximum charge 2% 

© Insulation resistance: greater than 1,000 megohms. 

9 Maximum hot spot temperature 235°C at full rated 
load. 

• Maximum recommended ambient 150°C — derate 
to 45% of rated load. 

9 Meets Military specification MIL-R-11804D (Char¬ 
acteristic P) for “Resistors, Fixed. Film (Power 
Type)”. ____ 


These resistors are manufactured in Australia by: 


INTERNATIONAL RESISTANCE CO. (A/SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. — TELEPHONE 50-0111. 

INTERSTATE SALES ENQUIRIES: 

A.E.E. CAPACITORS PTY. LTD. K. H. DORE & SONS W. P. MARTIN B. L. ANDREW & CO. LTD. I. W. HOLMAN & CO. W. P. MARTIN 

202 Bell St., 505-507 Boundary St., 188 Collins St., 102 Gilles St., 249 James St., \34 Cambridge St., 

PRESTON, VICTORIA. BRIBANE, OLD. HOBART, TASMANIA ADELAIDE, S.A. PERTH, W.A. WEST LAUNCESTON, TAS. 

Tel.: 44-0491 Tel.: 2-0628 Tel.: 2-6994 Tel.: W 1827 Te!.: 28-2635 Tel.: 4-1738 

MSA-3474 
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SCIENTIFIC NEWS - court. 


Corrugated Tube 

Chemische Werke Huls A. G., of Reckling¬ 
hausen, Germany, announces it has found 
a way of producing corrugated flexible plas¬ 
tic tubing by extrusion from a tubular die 
without the use of mechanical shaping 
devices. 

The flow of still hot plastic tubing, as it 
leaves the dye is braked and accelerated in a 
definite rhythm so that an evenly distributed 
series of annular corrugations are formed as 
it cools. 

Appliance “Chokes" Fires 

A small gas turbine-powered generator that 
“suffocates” fires in places inaccessible to' 
normal fire-fighting appliances has been 
developed by two engineering companies. 

The new mobile inert gas generator is 
being made by Gibbons Brothers, of Tipton, 
Staffordshire, England, using a 50 h.p. in¬ 
dustrial gas turbine pump set produced by 
Perkins Gas Turbines of Peterborough, Eng¬ 
land. 

A safety interlock prevents any possible 
discharge of air instead of inert gas. A water 
pump is connected to the turbine shaft 
through a gearbox and, when inert gas is 
not required, it can be used to feed hose 
branches. Electrical equipment, instruments 
and gauges are housed in a watertight cab¬ 
inet. The unit also incorporates lockers for 
hose storage and other equipment. 

Better Finish 

Non-metallic particles dispersed in a nickel 
plating solution give a finish which can be 
applied quickly and is highly resistant to 
corrosion, reports the Udylite Research Cor¬ 
poration, 1,651 E. Grand Boulevard, Detroit 
11, Michigan, U.S.A. 

The particles may be oxides, sul¬ 
phates, oxalates or carbides. The part to be 
plated is first given a thin coating of bright 
nickel by ordinary electro-plating. Then it 
is introduced into a bath with the suspended 
particles which are coated on to it. The 
resulting matt finish is then given a thin 
chrome overlay for further protection. 

The company says the system requires less 
labour than ordinary plating and may permit 
carbon steel to regain some of the ground 
lost to stainless steel and aluminium. 

Automatic Screwing 

Following the powered hammer, which 
delivers nails by an air blast through a tube, 
comes a powered screw-driver whose 
machine screws are delivered in a similar 
fashion. 

The machine, built by the Clyde Engineer¬ 
ing and Manufacturing Corporation, P.O. 
Box 150, Birmingham, Michigan, U.S.A. 
will place and tighten screws up to 2 inches 
long. Intended for use on assembly lines, 
the device has a hopper feed for screws, 
a plastic delivery tube which places them, 
and a powered screwdriver. Screws are said 
to be tightened quickly to a pre-set torque 
uniform in every case. 

" Briefcase" Welding Unit 

A new portable welder, called the Bow- 
thorpe “Briefcase” Welder, has been intro¬ 
duced by Bowthorpe Electric Company of 
Gatwick Road, Crawley, England. 

The apparatus weighs only 581bs and can 
easily be moved from position to position 
on a building site. It operates from single¬ 
phase AC of 220 or 250 volts 50 cycles and 
the welding current is selected by turning a 
rotary switch to one of four positions. 

Do-It-Yourself Glass 

A frosted glass effect can be given easily 
and quickly to clear glass by use of an 
aerosol-packed frosting compound, claims 
the Illinois Bronze Powder and Paint Com- 



A wafer of boron nitride, 1/32in 

thick, demonstrates its dielectric 
strength by diverting a 7 0,000-yolt 
arc. The Union Carbide Corporation, 
makers of this so-called "white 
graphite", claim it to be the out¬ 
standing engineering material com¬ 
bining electrical resistance, thermal 
conductivity and good machining 
qualities with no toxity problems. 


pany, 2,023 S. Clark Street, Chicago 16, 
Illinois, U.S.A. 

The company says the compound 
merely sprayed on to clear glass where 
privacy is needed, as in bathroom windows. 
The coating is said to be permanent, quick¬ 
drying and to withstand repeated washing. 
By making up a design with masking tape, 
spraying and pulling off the tape, a decora¬ 
tive effect can be obtained. 

Mixer For Picnics 

Battery powered food mixers are said to 
make it possible, for instance, to ha.ve 
whipped cream on fruit as a picnic dessert 
far from any power-point. The 50 dollar 
beater is made by Sunbeam Corporation, 
5,400, West Roosevelt Road, Chicago 50, 
Illinois, U.S.A. 

The nickel-cadmium battery is contained 
in a cylinder which extends at right-angles 
to the mixer shaft below the handle. The 
assembly, when not in use. hangs on the 
wall on a special holder which also contains 
the recharging unit to keep the battery ready. 

Pioneer Fuel Elements 

Fuel elements loaded into a reactor af 
Britain’s pioneer nuclear power station at 
Calder Hall have worked far better than 
expected. 

The 15 elements concerned were of the 
original British Magnoxclad natural uran¬ 
ium kind. They have since been superseded 
by more advanced components in newer 
stations such as Bradwell and Berkeley. 

Performance of nuclear power station 
reactor cores is expressed in terms of 
megawatt-days per metric ton of element 
weight. The newer Bradwell/Berkeley ele¬ 
ments are designed to have an endurance 
of 3,000 megawatt-days per metric ton. The 
old Calder Hall ones have, in fact, survived 
5,000 megawatt-days per metric ton effi¬ 
ciently. 

Experiments conducted during the running 
of the Calder Hall reactor are now to be 
applied to making the newer fuel elements 
even more efficient. 



Emerson & Cuming Inc. have adapted the idea of magnetic locks and thermal 
seals, as fitted to refrigerator doors, to solve one of the difficult problems 
which face the engineer designing an R. F. shielded room. To the familiar 
assembly they have added a flexible but electrically conductive membrane, 
which takes over the function of the normal metallic wiping fingers. When 
the door is closed the magnets are attracted to the metal bar through the 
conductive but non-magnetic membrane, the flexibility of the system allowing 
it to follow any irregularities of contour. The system provides for doors of 
any size, for the hinging arrangements and for single or double shielding. 
Door assemblies can be adapted to existing installations. The makers claim 
attenuation figures of around lOOdb through an Eccoshield Door system. 
(Emerson & Cuming. Inc. Canton, Massachusetts, U.S.A., Australian Agents 
Wm. J. McLellan & Co. Ltd., The Crescent, Kingsgrove.) 
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DC TO 5 Mc's AT lOOmV P-P/Cm 
70 nanoSecond RISE TIME 
30mV-100V/Cm SENSITIVITY 
1 uSEC TO .5 SEC TIME BASE RANGE 
DC TO 400 Kc's 2V-10V/Cm. HORZ. AMP 
PI OR P7 3" CRT— 1100V EHT 

£102 (PD plus TAX' 

(MELB. - SYDNEY - ADELAIDE) 


M EASU R E 


Between transistor, valve, rectifier, SCR electrodes. 

Across balanced lines, push-pull and logic circuits. 

Motor controllers, magnetic amplifiers, DC converters 
and eliminate ground loops in low level measurements. 

IN ADDITION TO ALL NORMAL OSCILLOSCOPE FUNCTIONS 


DESIGNED & MANUFACTURED BY BWD ELECTRONICS PTY. LTD. 

TELEPHONE: 

81-6188 67-69 BURWOOD RD„ HAWTHORN, VICTORIA, AUSTRALIA 
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Measure EVERY wave-form 
your circuit with a 


m 


DIFFERENTIAL INPUT 
OSCILLOSCOPE 


DC TO 7.5 Mc's AT lOmV P-P/Cm 
50 nanoSecond RISE TIME 
lOmV TO 125V P-P/Cm SENSITIVITY 
.5 uSEC TO .5 SEC /Cm TIME BASE RANGE 
DC TO 400 Kc's lOQmV-lOV/Cm HORZ. AMP. 
3" CRT P2 PHOSPHOR, 3KV EHT 
/SEMI SOLID-STATE CIRCUITRY 
K114D (CPT/3) ENVIRONMENTAL APPROVAL 

£150 (plus TAX) 


(MELB. - SYDNEY - ADELAIDE) 
















SCIENTIFIC NEWS 

—cont. 


Soil Sterilisation 

Equipment for “pasteurising" harmful 
organisms in newly broken farmland has 
been developed by workers at the Ontario 
Agricultural College. 

The equipment, which distributes elec¬ 
tricity through grids of buried stainless 
steel plates or strips, is claimed to be rela¬ 
tively inexpensive and to deal equally 
effectively with micro-organisms, fungus 
spores, weed seeds and insect pests. 

A pilot unit drew 30 amps at 230 volts 
through a thermostatic controller to main¬ 
tain a steady soil temperature of 83 degrees 
centigrade. This is found to be the optimum 
temperature for dealing with all the harmful 
organisms named. 


Jingling Keys 

Two German firms, Farbenfabriken Bayer 
A.G. of 22c Leverkusen-Bayerwerk, and 
Press-Und Stanzerk Friedrich R. Brumme, 
of 201 Friedrich Ebert Str. Velbert/Rhld., 
say they can make plastic door keys that 
are strong enough for most practical uses. 

A fine-grained crystalline structure pre¬ 
vents the shank from snapping and the end 
from becoming twisted. They are light, do 
not rust and do not jingle. They can be 
made in practically any colour. 


Mlakes Steel Harder 

An economic way of sulphurising steel 
components so that hardness and abrasion 
resistance is icreased has been patented 
by Rintaro Takanashi, 48 Oyama-machi 
Tamagawa, Setagaya-ku, Tokyo, Japan. 

The component is immersed in molten 
sulphur at 135 degrees Centigrade and 30 
volts applied for 3-4 minutes. After a 
further two hours a case depth of 0.015 
inches is achieved. It is claimed that stain¬ 
less steels can also be treated by the 
method. The usual methods take four to 
six hours to achieve the same depth and 
they increase only the abrasion resistance, 
not the hardness. 


Low-grade Fuel 

Improved combustion is one of the main 
claims made for a small petrol engine 
developed by Dr Leon Gross-Grononiski, a 
scientist at the Technion Institute of Tech¬ 
nology, Haifa, Israel. 

The engine, made largely from alu¬ 
minium, has been patented in Israel and is 
stated to be particularly suitable for use 
with cheaper, low-octane fuels. It is 
planned to produce the engine at first in 
sizes up to 1 h.p. for use in agricultural 
equipment. 


Quieter Pneumatic Drill 

The shattering roar of a pneumatic drill 
is an unnecessary noise in an all too noisy 
world. Reporting in the B.B.C. General 
Overseas Service program “Science and In¬ 
dustry,” Dick Oliver pointed out that for 
some years a British company had been 
exporting a quieter electric drill to many 
parts of the world, and now there was a 
newer and even quieter one—about fifteen 
decibels quieter. 

“It is called the Sonomatic, and it works 
by hydraulics—that is, a fluid transmits the 
energy to the drill. The hose between the 
generator and the drill is pumped full of 
oil at a pressure of about 70 kilograms 
a square centimetre—so that the fluid be¬ 
haves almost like a solid. Hit one end of 
the hose full of oil and the blow appears 
at the other end. In fact, the actual bang 
that drives the tool into the road is pro¬ 
duced at the generator, rather than in the 
drill itself. 

“This Sonomatic drill will cost no more 
than the ordinary pneumatic type—and its 
running costs are lower. It needs only a 
13 h.p. engine to drive it compared with 
the 40 or 50 h.p. unit for the pneumatic 
drill. And you can run the small engine 
from bottled gas—indoors, if you like.” 



MICROMINIATURE ”3053" 



SUBMINIATURE "3055-A" 



SUBMINIATURE "3056" 


Intended for telemetering and in¬ 
strumentation, these miniature 
magnetic pick-up units generate volt¬ 
age and frequency as their external 
field is interrupted by ferrous bodies. 
Their function does not rely upon 
mechanical connection. (Available 
through 'Sylvan Ginsbury Ltd., New 
York; Australian inquiries can be 
addressed to Jacoby, Mitchell & Co.) 



switches, attenuators and modulators. They are available in the alternative 
"packages" as illustrated. (Details from Ad Auriema Inc., 85 Broad St., New 

York 4, N.Y., U.S.A.) 
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CANNON 

morpho PLUGS 

A NEW DEVELOPMENT FOR 
INDUSTRIAL AND MANY 
MILITARY APPLICATIONS 

The unique hermaphrodite-modular design 
of Cannon's new MORPHO lightweight 
plugs provides unusual flexibility and vers¬ 
atility! Especially intended to meet com¬ 
mercial applications such as computers, 
business machines and communication 
equipment inexpensively and with complete 
reliability—-these unusual plugs are equally 
well suited for many military requirements. 
The MORPHO line features hermaphrodite 
crimp type contacts and hermaphrodite 
modular insulators which fit both plug and 
receptacle. Currently available in 12, 
24, and 36 contacts . . .allows numerous 
alternate inert positions. 

For further Information write to RTH.21 

CANNON ELECTRIC (AUST.) PTY. LTD., 

58 CLUDEN STREET, 

East Brighton, VICTORIA. 


Factories at Los Angeles, 

Santa Ana, Salem, Toronto, 

London, Melbourne, Paris and Tokyo. Since 1915 

Q3HGJ3I] B3330QQ3 


wm 


bu»jy 

. . . fits both plug 
and receptacle. 
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Our prototype 
Play matter 106 
Tuner / Amplifier 
in a case re¬ 
styled to give im- 
proved ventilation. 
The label and 
dial scale are pre- 
production mock- 
ups only. Fully 
finished labels 
and dial scales 
will probably be 
available by the 
time this article 
appears in print. 


PL 


ciu 

INBUILT 


master with 


TUNER 


Reflecting the current trend, this latest addition to our "Playmaster" 
range of high fidelity amplifiers contains an in-built tuner, allowing it 
to be used either for wide range stereo reproduction or normal broad¬ 
cast band reception. The additional facility has been included without 
any increase in overall size and with minimum additional cost. 

My John Davidson 


W HEN our “Playmaster'’ range of 
amplifiers was first introduced, the 
“done thing” was to have a basic ampli¬ 
fier and power supply which could be 
stowed on the lower shelf of a rather 
ponderous cabinet. The various controls 
were concentrated in a small “satellite” 
unit, attached to the main amplifier by a 
flexible cable and intended for mounting 
to a panel in an easily accessable 
position. 

If a radio tuner was desired, this took 
the form of a further device plugging 
into the Control Unit. 

This general scheme is by no means 
obsolete and interconnecting units of 
this type are still current in the “Play¬ 
master” range, as well among the pro¬ 
ducts of the “big-name” overseas manu¬ 
facturers in the high fidelity sphere. And 
certainly, where space is not at a prem¬ 
ium, the designer of multiple units has 
the opportunity of using more generously 
rated components, providing greater 
accessability and, in many cases, more 
versatility as well. 

Nevertheless, there followed a demand 
for compact amplifiers which could be 
stood on a shelf, or an otherwise exposed 
position, thereby eliminating the need for 
a large equipment cabinet in addition to 
the two loudspeaker enclosures of a 
stereo system. Our answer to this was 
the “Unit” Playmaster series, of which 
by far the most popular was the “Unit 
4”—a two-channel push-pull amplifier, 
with full tone control facilities and suit¬ 
able for use with crystal or ceramic 
pickups. 
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More recently, there has been a pref¬ 
erence for combined tuner/amplifiers and 
some of the imported units, which have 
appeared on the market, have boasted a 
most impressive array of amplifier facili¬ 
ties, plus even FM and stereo AM tuners. 

Unfortunately, the FM facilities are 
now substantially wasted in this coun¬ 
try, while there is only very limited use 
for stereo AM. Accordingly, our new 
Playmaster 106 Tuner/Amplifier is a 
straightforward combination of the very 
popular “Unit 4” circuit and a 2-valve 
superhet AM tuner. 

The problems involved by the combin¬ 
ation were mainly mechanical, the cir- 

Ventilation holes are included in the 
rear and underside of the case, which 
should be raised on rubber feet to 
permit underside ventilation . 


cuits having been well 1 established, both 
separately and operating in interconnec¬ 
ted units. Since, from the marketing 
viewpoint, there was some point in adher¬ 
ing to the case dimensions for our earlier 
“Unit” series of amplifiers, the problems 
requiring resolution were (1) a new and 
suitable layout (2) the provision of a 
suitable dial mechanism and (3) heat 
developed inside the case. 

The heat problem was attacked by 
specifying a new case having a large por¬ 
tion of the area covering the output 
valves perforated with iin holes, along 
with an open or perforated back and a 
generous pattern of holes in the bottom. 
Four rubber feet or seat buffers below 
the case allow air convection currents to 
pass through the unit. 

We have suggested to advertisers that 
this new type of case be adopted as 
standard for the earlier Unit Amplifiers 
as well, since there is no point in stock¬ 
ing both varieties. 

The dial caused us the most worry, be¬ 
cause ready-built types available to con¬ 
structors are substantially the designs 
which were evolved for console receivers 
dating back ten years or more. There did 
not appear to be anything available of 
the long, narrow format, suitable for the 
kind of unit we had in mind. Conse¬ 
quently we had to do what others have 
done in the circumstances—contrive a 
dial mechanism, using available dial 
“hardware,” as part of the front panel 
assembly. 

Assembling and adjusting the dial 
drive therefore becomes an additional 
task for the constructor. How to go about 
it is explained later in the article. 

Referring to the circuit, the audio 
section consists of a 12AU7 twin-triode, 
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functioning as a preamplifier for both 
channels, followed by the treble and bass 
control circuit. Two triodes, each a por¬ 
tion of the two 6GW8 triode-pentodes, 
form the voltage amplifier and phase 
splitter for each channel while the pent¬ 
ode sections form the push-pull output 
stages. They are wired to the “ultra- 
linear” connection. 

The voltage amplifier contains, along 
with the normal bias network, an unby¬ 
passed resistor of 100-ohms to which is 
applied the negatively phased feedback 
voltage from the secondary of the output 
transformer. 

The output transformer used in the 
amplifier has grain-orientated steel lam¬ 
inations, a primary impedance of 9000- 
ohms with suitable tappings for the 
screens, and a secondary winding of 15- 
ohms, with tappings for lower imped¬ 
ances down to 2-ohms. 

Negative feedback is taken from the 
full 15-ohm secondary winding via a 
selected value resistor to the cathode of 
the voltage amplifier as mentioned ear¬ 
lier. It is suggested that this connection 
be retained even though another tapping 
altogether is used to feed lower impe¬ 
dance speakers. 

To minimise the risk of instability 
at high frequencies, two routine precau¬ 
tions have been taken. The first of these 
is the small phase correcting capacitor 
across the feedback resistor. The second 
is the step circuit, comprising a resistor 
and capacitor in series, connected across 
the plate load of the voltage amplifier, 
and introducing deliberate attenuation 
and phase shift above the audio range. 

The components have been selected 
for best compromise between overall fre¬ 
quency response, square wave response 
and stability under a variety of load 
conditions. 

This basic amplifier section has the 
right order of gain to operate from any 
of the currently available crystal or 
ceramic pickups. These units continue to 
show the advancements which followed 
the introduction of stereo and there are 
several types now available on the mar- 


The circuit is essentially a combina¬ 
tion of our Playmaster "Program 
Source " minus the selectivity switch, 
and the Unit Playmaster No, 4. 
Use of the lowest tapping on 
the power transformer is suggested to 
keep everything well within load and 
voltage limits. The audio power out¬ 
put is ample for normal domestic re¬ 
quirements. 


ket which combine a high order of per¬ 
formance with relatively low cost. 

Largely because of this, we did not 
give very serious consideration to adapt¬ 
ing the new amplifier to the needs of 
magnetic cartridges. By so doing, we 
would have added considerably to the 
cost and complexity, putting the unit 
well outside the place we had envisaged 
for it. 

Readers who have fixed ideas about 
using a magnetic cartridge can buy a 
turntable with a transistor preamplifier 
fitted, or make up such a unit for them¬ 
selves. However, don’t underestimate the 
performance of the latest ceramic cart¬ 
ridges. They are very good indeed and 
very simple to use. 

With reference to the tuner portion of 
the circuit it can be seen that it is basi¬ 
cally a two-valve superhetrodyne front 
end, comprising frequency converter, I.F. 
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PTY LTD. 


CHRISTMAS 

CLEARANCE 


:3tt«0 LCvEl ihCHCATO* 


THORNS ID. Ill 

Offering the luxury of perfect 
sound with no mechanical inter¬ 
ference and world renowned 
Swiss engineering. Limited supply 
at this special Christmas price. 


THORNS ID. 121 

Supplied for 33 1/3 operation 
and incorporating a simple ad¬ 
justment for any speed. Swiss 
made. Priced low for Christmas 
clearance. Buy now! 


422 KENT STREET, SYDNEY 
PHONE 29-6731 NOW 


EMI EPU-100 PICK-UP 

REDUCED 
TO ONLY 


£20 


FINAL SELLOUT 

Huge demand is rapidly clear¬ 
ing our stock. Buy now ot this 
amazing low price and save 
pounds! Limited quantity to 
clear! 


Response 30 to 20 K.C. 
Compliance Vertical 3.5 x 10 (6) 
Compliance Lateral 7 x 10 (6) 
Stylus max. approx. 1 mg. 
Tracking weight 2.5 grams. 

CALL IN FOR A 
FREE DEMONSTRATION 


SPECIAL 

Famous M7D stereophonic cartridge 
complete with diamond stylus. 
Special Christmas clearance price! 

REDUCED C* 1 !#) 
TO ONLY JL I U 
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POWER TRANSFORMER 
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TRANSFORMER 


OUTPUT - 
TRANSFORMER 


amplifier and diode 
detector, the latter also 
providing simple 
AGC. It gives very 
good reception of all 
local stations using a 
modest aerial. 

A more elaborate 
aerial will allow coun¬ 
try and interstate re¬ 
ception, though there 
is a limit to the “DX” 
performance of a 
simple 2-valve tuner. 
In this respect, it 
should be no better or 
no worse than any 3/4 
or 4/5 valve domestic 
receiver. 

Due mainly to the 
limited space avail¬ 
able, we chose to omit 
the Wide/Normal 
Bandpass switch which 
is standard in the 
Playmaster “Program 
Source.” The sug- 


A top view of the 
chassis, with most 
of the major com¬ 
ponents coded for 
i d e n t i f ication. 
High quality out¬ 
put transformers are 


essential for 
proper results, Ferguson type OP412 
and A & It type 400S being typical. 


gested procedure, as shown in the main 
circuit diagram, is to wire in the two 
I.F. transformers, as for a normal 
superhet tuner. 

Because of the very high gain of the 
6BA6 as an I.F. amplifier, there is some 
risk with I.F. instability and the circuit 
suggests a neutralising capacitor con¬ 
nected between the plate of the I.F. 
amplifier valve and the lower end of the 
input I.F. transformer secondary. The 
capacitor value will* normally lie between 
about 10 and 30pf, the idea being to use 
no larger value than is necessary to en¬ 
sure stability. Too large a value of neut¬ 
ralising capacitor will de-sensitise the 
I.F. channel to no purpose. 

For those whose interest is purely in 
the local stations, a supplementary dia¬ 
gram indicates how to omit the second 
I.F. transformer, using resistance capaci¬ 
tance coupling between the plate of the 
I.F. amplifier valve and the diode de¬ 
tector. 

How successful the scheme will be in 
individual cases depends to some extent 
on the district in which the receiver is 
to be used and the amount of selectivity 
which is necessary to separate the wanted 
stations cleanly. Another problem lies in 
the increased risk of lOKc. whistles from 
distant stations on adjacent channels. To 
eliminate these whistles would involve a 
whistle filter — representing more cost 
and complication. 

This can be a matter for individual 
experiment but our observations suggest 
that most constructors will be happiest 
with the conventional arrangement, as 
shown in the main circuit. The unit has 
the advantage over a normal receiver that 
treble boost is available from the tone 
control system; some of the high fre¬ 
quency loss, due to sideband cutting, can 
therefore be made good by judicious use 
of the treble control. 


Although the chassis, case and panel 
dimensions are identical to our Play- 
master Unit Amplifier No 4 we have 
made changes to the position of holes 
and cutouts to accommodate the tuner 
parts. A blueprint of the chassis and 
panel will be made available to the 
trade, and through our query service for 
those who want to handle their own 
metalwork. 

Looking now at the assembly, the 
panel is attached to the chassis with 
four countersunk head bolts. One of these 
should be long enough to hold two nuts, 
a 3/8-inch long bush carrying a dial 
pulley, a washer and a nut. We shall 
have more to say about 
the dial mechanism a 
little later but the de¬ 
tailed photograph of the 
mechanism will show the 
part played by this par¬ 
ticular bolt. 

At this stage the dial 
glass can be fitted. Mea¬ 
suring approximately 1 i 
x 10 inches, it is intended 
to fit hard against the in¬ 
side face of the front 
panel, resting in a natural 
recess provided by the 
shape of the chassis 


mounting brackets. If any packing or 
file work has to be done, this is obviously 
the time to do it. 

The dial glass is held forward against 
the front panel by two clips bent from 
springy brass and mounted under the 
two top chassis-to-panel mounting nuts. 

The dial glass in the photograph, by 
the way, is merely one which we hap¬ 
pened to have on hand, marked in 
“kilocycles”. The kits which our adver¬ 
tisers will carry for this project will 
probably come with a dial glass calibrat¬ 
ed especially for the unit and, most 
likely, carrying station call signs. 

One firm is investigating the practic- 


Taken during early 
work on the prototype 
unit, this picture 
shows clearly the 
position of its pulleys 
and method of string¬ 
ing the dial. The 
backing plate , which 
now also carries the 
pointer carriage was 
not fitted at the time. 
Note the shape of the 
chassis bracket in 
which the dial glass 
rests. 
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Rola's famous Model 8MX, a true Ipw-cost, wide range 
loudspeaker represents the best "sound-per-pound" value 
in Australia. Engineered specially to meet the require¬ 
ments of both the manufacturer and the home builder of 
wide range and stereophonic sound equipment it has 
proved one of the most popular loudspeakers Rola has 
produced in recent years. 


To appreciate the reason for this it is necessary only to 
briefly review some of its characteristics. First, it has a 
high-powered — 36,800 lines — magnetic system which 
results in a power handling capacity of 10 watts and is 
largely responsible for the loudspeaker's excellent tran¬ 
sient response which in turn gives the "clean" sound 
for which the 8MX is noted. 


1.8 cubic feet enclosure — an important thing in a stereo 
system. 


Then consider its frequency response. Though in Rola's 
conservative method of rating this is specified as 60 to 
10,000 c.p.s., when the 8MX is used in a properly de¬ 
signed enclosure, it smoothly covers from 30 c.p.s. to 
the upper threshold of audibility. Also, remember that 
the 8MX has a 15 ohm voice coil impedance so can be 
used with any standard amplifier. Finally, remember the 
8MX gives its stated performance when used in a tiny 


DISTRIBUTED BY 

NEW SOUTH WALES: (general Accessories Pty. Ltd., Lawrence & Hanson Electrical Pty. Ltd., Martin de Launay Pty. Ltd. 
VICTORIA: General Accessories Pty. Ltd., Howard Electrical & Radio Co., Radio Parts Pty. Ltd. SOUTH AUSTRALIA: 
General Accessories Pty. Ltd., A. G. Healing Ltd. QUEENSLAND: A. E. Harrold Pty. Ltd., The Lawrence & Hanson 
Electrical Co. (Qld.) Ltd. WESTERN AUSTRALIA: Atkins (W.A.) Ltd., Carlyle & Co. (1959) Pty. Ltd. TASMANIA: 

W. & G. Genders Pty. Ltd., Homecrafts (Tas.) Pty. Ltd. 


ROLA SPECIAL PRODUCTS PTY. LTD 
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BALANCE LAMP SELECTOR 


TREBLE LAMP 


VOLUME 


TUNING 


6AE8' 


100 

200VW 


100 

200VW 


12AU7 


r hi 

DUCON | 


32 

300V W 


CHANNEL 2 


CHANNEL 1 


POWER. 

TRANSFORMER 


MAINS 


OUTPUT CH. 2 ‘^OUTPUT CH. 1 


AERIAL 


Systematic layout and the use of small components obviates undue crowding . 
Elsewhere a close-up of the tuner section is given, together with wiring 
diagrams of the components panels and the control potentiometers. 


ability of producing a composite front 
label and dial scale from perspex, which 
will eliminate the need for a separately 
fitted glass. 

Next step is to prepare the various 
controls by cutting the spindles to a 
suitable length. Check this carefully with 
the knobs you intend to use, noting 
particularly whether the controls need 
to be packed back with washers to mini¬ 
mise the amount of thread exposed at 
the front. Make sure that the switch tags 
at the rear of the volume control are 
clear of the chassis. The dial 
drive spindle attaches to the panel with 
two countersunk bolts and nuts. 

One might mention, in passing, that the 
combination volume control and switch 
can be treated as an optional item. Some 
may prefer, on principle, to keep the 
mains wiring away from signal circuits: 
others like the convenience which the 
combined control affords. 

To mount the two-gang capacitor, the 
normal brackets are used but it needs 
to be raised above the chassis with four 
iin spacers and fin bolts. The dial drum 
is 3-7/8in diameter. It should be in posi¬ 
tion on the shaft when the gang is 
mounted, being checked and adjusted so 
that it rotates just clear of the chassis 
end-bracket. 

Before mounting the gang, inciden¬ 
tally, attach leads to the two sets of 
fixed plates, passing them down through 
grommetted holes underneath, ready for 
connection to the coils. 

To prevent the “works” of the ampli¬ 
fier being seen through the dial glass, 
a backing plate must be fitted, measur¬ 
ing 2in x 114 in, preferably painted a 
flat black. The top edge of this plate 
doubles as a guide for the pointer slide— 
one of the pieces of dial “hardware” 
which should be supplied with the kit. 

To mount the backing plate, two long 
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countersunk bolts are necessary. A 3/8in 
bush goes between the backing plate and 
the panel, holding the plate clear of 
me glass and providing room for the 
pointer between the two. 

Looking from the rear, the right-hand 
bolt carries a further 3/8in bush on 
which rides a pulley to carry the pointer 
drive cord. A nut locks everything in 
place. 

The left-hand bolt carries a similar 
spacer and pulley, a locking nut, then a 
further spacer and pulley and an outer 
nut. 

The fifth and final pulley is attached 
to the side flange of the chassis and uses 
a iin long bush instead of a 3/8in. This 
will maintain the pulley close to the 
chassis flange, allowing the cord to move 
along the outer edge of the drum groove 
and preventing the cords from rubbing 
together. 

With the dial pieces in position, the 
mechanism can be “strung” using, for 
preference, proper woven nylon dial 
cord. It is well worth spending the 
necessary time to get the tension just 
right and the mechanism working 
smoothly, before the job is complicated 
by having the rest of the components 
and wiring in position. 

How to string the dial is evident from 
the detailed photograph which we had 
taken just after we had got things work¬ 
ing to our satisfaction. At the time, we 
were using a regular dial slider for the 
pointer carriage and, in this respect only, 
the photograph is not up to date. As we 
mentioned earlier, we subsequently re¬ 
placed this with a backing plate, alter¬ 
ing the pointer carriage to ride on the 
top edge only. Slight downward tension 
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from the drive cord is sufficient to hold 
it in place. 

Just visible in the photograph of the 
complete chassis, are two dial lamp 
holders attached to two small brackets at 
the rear of the front panel below the 
dial glass. One can be seen between the 
bass and treble controls while the other 
is between the balance control and selec¬ 
tor switch. 

It would seem wise, at this stage, to 
mount the remaining rubber grommets 
and valve sockets, making sure that the 
latter are orientated in the direction de¬ 
tailed by the arrows in the under-chassis 
photograph. The general aim is to make 
all grid and plate leads as short as pos¬ 
sible. 

The orientation of the coil cans in the 
tuner is equally important and these 
should be mounted in accordance with 
the markings on the underchassis photo¬ 
graph of the tuner. 

The two speaker sockets, the two pick¬ 
up input sockets, and the aerial terminal 
are mounted along the rear of the chassis. 
On the inside rear of the chassis, at the 
power transformer end, is mounted the 
mains cord terminal block. 

Some of the larger components, not¬ 
ably the power transformer, lOOmfd 
doubler capacitors and choke can be 
mounted at this stage. The power trans¬ 
former should be spaced off the chassis 
by the thickness of one nut to reduce 
eddy currents induced into the chassis. 

Prior to mounting the output trans¬ 
formers, it is essential to fit the two 
countersunk head bolts used to support 
the two audio terminal boards. These 
should be at least iin long preferably 
5/8in. Each is fitted with a lin spacer 
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HI-FI 5115 AMPLIFIER 

10 watt Monaural Power Amplifier plus 
Crystal Pickup Control Unit £38,2.0 
For Stereo, two complete Kits £68.10.0 


BAKERS 1 SPEAKERS 

World-famous Bakers 
Selhurst — 13 models 
ranging from 8” at 
£ 14/9/-, to 15” at 
£42/13/4 incl. tax. 
Junior de luxe 2, 40— 
20,000 c/s £19/3/6. 

12” Ultra de luxe, 20 
—20,000 c/s £34/9/-. 
15" Auditorium Mark 
2, 20 — 20,000 c/s 

£42/13/4. 


HI-FI 5213 STEREO 
AMPLIFIER 

8/8 Amplifier with Tuner in Chassis 
form. 19” x 8” x 5l/ 2 ”.£54/19/- 


HI-FI 5140 TUNER 
UNIT 

Vernier Dial Drive 5 l /2"x5 , 'x4”. £20/10/-. 
Hi-Fi 5174 with power supply, £23/13/6. 


HI-FI 5165 TWIN TEN AMPLIFIER 
with 5180 PRE-AMPLIFIER 
True 10 watt per channel stereo amplifier— 
high performance, low distortion plus versa¬ 
tile control unit with low distortion, wide fre- 
quen.y response . . • • • • £98/10/6 


ELECTRODYNE 
1 WATT 

TWO-WAY RADIO 

Rechargeable batteries repre¬ 
sent BIG Savings! Costs less 
to operate than 100 milli¬ 
watt unit. As used by 
P.M.G., Fire Authorities, 
Yachting Clubs and Con¬ 
structional Engineers. Made 
in Australia. Reliable com¬ 
munication in the city, in 
the field, or at sea. 


Hi-Fi 5219 TWIN-FOUR 
Mono/Stereo Amplifier 

Specifications include—Frequency Re¬ 
sponse: 20 to 20.000 c/s at plus and 
minus Idb. Sensitivity 120 millivolts. 
Output Terminal: 15 ohms. Valves 
2-EF86, 2-OA81 diodes. 2-EM84 indica¬ 
tors, 2-lnl 763 silicon diode rectifiers. 
2-EL84/6BQ/5 output pentodes. It 
measures ^SUin x 8 9/16" x 5 3/16"— 
legs 5/16". Retail price £46/10/ incl. 
tax. 


MAKE CHRISTMAS 
MORE ENJOYABLE 

THRILLING NIW SOUNDS... 
WITH SPARKLING RCALISM! 

These Table top consoles have a fine- 
quality amplifier, proven in Australia 
over the past three years. Newly 
developed "Thin-line" speaker en¬ 
closures show substantial size-reduction 
.... yet performance is increased! 
Illustrated, Model Hi-Fi 5221. Vareo- 
gram Multi-channel Mono/Stereo Ampli¬ 
fier with a maximum of 12 watts — 
3.5 watts per channel undistorted out¬ 
put. (This component is available 
separately as a Shelf Unit — Ref. Hi-Fi 
5219). Fitted with Dual 1007A Turn¬ 
table — Automatic and Diamond Stylus. 
Price £95/16/3 


CATALOGUES and leaflets on any of the above products will be forwarded on request. 


P57 8/8 


Stereo Amplifier 

A high qualify Stereo amplifier in 
hand crafted cabinet. .Reduced to 
only £38.10.0 inc. tax. 


DUAL 1007A STEREO 
RECORD CHANGER 


Dual gives tx- 
c e p t i o n a I 
rumble-free and 
noise-free re¬ 
production. Fit¬ 
ted with dia¬ 
mond stylus. 
Exclusive auto¬ 
matic changer, 
safe for HI-FI 
records. 


VAREO-GRAM RANGE 


All cabinets are piano gloss 
finish unless to special 
orders. Stock colours — 
Maple, Walnut. Record 
library to carry minimum 
128 12" records—£26/5/. 


Please forward complete details of the follow 
ing equipment: 


Name 


I 175 PHILLIP STREET, SYDNEY. 

I 

I 

f+mmmmmmmmrnmmmmmmmmmn 


UNITED RADIO DISTRIBUTORS PTY. LTD. 28-3718. Address 
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This detailed view of the tuner portion indicates orientation of the vo/ye 
sockets and the general placement of wiring components. It is a good plan 
to interconnect all earth return points in the tuner portion as a precaution 
against an imperfect earth and possible instability as a result. 


on the underside, than secured with a nut. 
This will leave sufficient unused thread 
to accoimnmodate the terminal board 
and a second nut to hold the board in 
place. 

Wiring could begin with the power 
supply and heater circuits. Referring 
again to the under chassis photograph, 
an earth point is provided at the right 
of the transformer, which anchors the 
electrostatic shield, the mains earth, both 
heater winding centre taps and the nega¬ 
tive of the double 32 mfd electrolytic 
capacitor. 

The three terminals of a polythene 
terminal* block terminate the mains lead, 
transformer primary winding, and leads 
to the switch. After terminating these 
switch wires at the rear of the volume 
control, a length of plastic tubing is 
used to cover the connection. 

The power cord should be clamped to 
the chassis to prevent possible strain 
being applied to the connections. 

Directly beneath the power trans¬ 
former the voltage doubler and filter net¬ 
work components are anchored to a min¬ 
iature 5-tag strip. 

In the underside photograph the tag 
to the left supports the junction of the 
two diodes. For correct polarity both 
arrows point towards positive voltage. 
The second tag anchors the first filter 
capacitor and choke (HT 1) while the 
third is earth. Fourth and fifth anchor 
the second filter capacitor (HT 2) and 
the third capacitor (HT 3) respectively. 

The two 3-amp heater windings on 
the power transformer distribute to valve 
sockets in the following manner: one 
winding supplies the 6GW8s of channel 
1 and the two tuner valves; the other 
supplies the 6GW8s of channel 2, the 
preamplifier valve and the two dial 
lamps. These last are connected in series 
to minimise current drain and prolong 
their life, while still giving adequate il¬ 
lumination. 

Provided the wiring is done method¬ 
ically, adequate space is available under 


the chassis for the small components. 
However, when purchasing these, 
select the smallest available so as not to 
complicate the task. Note that some 
capacitors, although of similar value, 
have different voltage ratings and these 
are indicated in the schematic circuit. 

All the wiring associated with the 
6GW8 valves is contained either on the 
neighbouring 12-tag resistor strip or be¬ 
tween the valve sockets. As both channels 
are identical in layout we need depict 
only one. 

A wiring diagram shows the compo¬ 
nents, strapping and connections to the 
valve sockets. Differently coloured wires 
could be used between the strip and 
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the valve pins to aid identification, 
should it be necessary to service the 
unit at a later date. 

Using the wiring diagram as a guide, 
the two audio boards may be wired as 
separate units before mounting. Check 
them carefully against both the wiring 
and circuit diagrams, them mount them 
in position and terminate the few leads 
to the valve sockets, earth, HT 1, HT 2, 
and feedback. 

At the same time, the primary leads 
from the output transformers can be run 
to the valve sockets. Using the Ferguson 
OP412, we connected the green plate 


If desired, the last 
I.F. transformer 
can be discarded 
for resistance/ 
capacitance coup¬ 
ling, as shown 
here . While giving 
a broader selec¬ 
tivity curve it 
may also pay un¬ 
wanted /dividends 
in the way of 
lOKc. whistles 
and "monkey 
chatter" from ad¬ 
jacent channels. 


lead and the associated black screen 
lead to each lower valve in the circuit 
diagram, while the remaining blue plate 
and yellow screen leads connected to each 
upper valve. 

The red centre tap lead simpy connects 
to a centre terminal on the resistor strip 
which is wired to the high tension at 
HT 1. 

On the basis that the full 15-ohm sec¬ 
ondary is used for the feedback circuit— 
regardless of the actual tapping required 
for the speaker—we found that negative 
feedback occurred when the “common” 
lead was earthed and the 15 ohm tapping 
connected to the feedback line. 

The foregoing wiring procedure shoukl 
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provide correct feedback for this particu¬ 
lar brand of transformer, always assum¬ 
ing that the manufacturer has stuck 
rigidly to his colour codes. 

On the other hand, if a different brand 
is used the feedback circuit will have to 
remain disconnected until the unit can 
be switched on and a signal fed through 
it. Correct polarity will be found by 
trial and error; the connection which 
produces a noticeable decrease in gain 
being the correct one. The opposite pol¬ 
arity will give an increase in gain and 
possibly violent oscillation. 

It should be noted also that the feed¬ 
back phasing capacitor and step circuit 
components have been selected for the 
OP412 transformer. For transformers of 
comparable specification, the step circuit 
will probably be suitable still, but the 
phasing capacitor should be modified in 
line with any specification which might 
accompany the transformer. 

Reverting now to the preamplifier 
section and the associated controls it 
will be seen that our former layout has 
been retained, but compressed a little to 
the left to allow for the tuning control. 

The layout has been improved around 
the 12AU7 socket, in that a 7-tag resistor 
strip has been placed to accommodate the 
preamplifier components and also anchor 
those connecting to the tone control net¬ 
work. 

A second wiring diagram embraces the 
wiring associated with the control wiring 
and the preamplifier. 

Because of space limitations, we have 
had to restrict our function switch to a 
single wafer type. This means, in turn, 
that for standard, over-the-counter types, 
the best proposition appears to be 4 pole, 
4 position unit. 

While we can thus no longer accom¬ 
modate the original five functions provid¬ 
ed in the Unit No. 4, we decided to re¬ 
tain them all on the new label. This 
gives the builder a choice of several 
arrangements to suit his own require¬ 
ments. 

As shown in the wiring and circuit 
diagrams, the switch is wired to give 
“Reverse,” “Stereo,” “Mono,” amt 

35 


































EK SERIES 


PRIMARY 
IMP. OHMS 


NOM. SEC. 
IMP. *OHMS 


EI0K3 


10000 S.E. 


EI0KI5 


Height 1-’ 2 in. 
Width 1 -25/32in. 
Mounting Centres 
2-1 /16in. 


E7KI5 


KK SERIES 


KI0K3 


KI OK 15 


K7KI5 


KKT SERIES 


KI0KT3 


10000 P.P. 


Height 1- 3 4in. 
Width 2-5/32in. 
Mounting Centres 
2- 1 2 in. 


KIOKTI5 


BK SERIES 


B7KI5 


B5KI5 


BKT SERIES 


10000 P.P. 


15 ohms—VC Range, 14 to 16 ohms. 
3 ohms—VC Range, 2.7 to 3.5 ohms. 


Height 2-Uin. 
Width 2- 3 4in. 
Mounting Centres 
3-1/8in. 


Further information available upon request from 

FERGUSON TRANSFORMERS PTY. LTD. 


MAX. 

WATTS 


HIGH STREET, CHATSWOOD, SYDNEY, JY 0261-6 


AGENTS IN: 

MELBOURNE: A. H. Nichclls & Co., 22 Elizabeth St., 
East Bentleigh. XU4252. 

ADELAIDE: W. T. Matthew, 95 Grenfell Street. 8-7021. 

BRISBANE: Keith Percy & Co. Pty. Ltd,, Waterloo Street, 
Newstead. 2-1757. 

PERTH: Athol M. Hill, Durham House, 842 Hay Street, 
21-7861. 


10000 

S.E. 

7000 

S.E. 

5000 

S.E. 

10000 

S.E. 

7000 

S.E. 

5000 

S.E. 


PLEASE SEND A FERGUSON 
CATALOGUE TO :— 


FERGUSON speaker transformers 
are designed for replacement 
purposes or for use in new equip¬ 
ment employing low power audio 
output valves. 


SPEAKER 

TRANSFORMERS 
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“Radio,” in that order, the “Spare” hav¬ 
ing been deleted. However, any reader 
desiring to use an auxiliary input for tape 
or an additional tuner, etc., can follow 
one of two suggestions: 

The simplest is to delete the stereo¬ 
reverse position and wire the switch con¬ 
tacts, looking from the rear, one position 
to the clockwise direction (30 degrees). 

This will allow the “Spare” position to 
appear next to the “Radio” position, 
coinciding with the “Spare” position 
marked on the front panel. It then only 
remains to position the mark on the 
knob to coincide with the correct panel 
designations. 

If, on the other hand, it is desired to 
maintain the five positions, then it is 
possible to obtain a 4-pole, 5-position 
single wafer which will do the job. 

Unfortunately, this would be a “special” 
as far as the switch manufacturers are 
concerned, and would have to be ordered 
as such. There might be considerable 
delay in delivery. 

In an effort to avoid hum due to 
earth loops and eddy currents in the 
chassis, single point earthing has been 
used for the entire input and tone con¬ 
trol circuit. All earth returns are made 
to interconnected points, which return 
to the pickup input sockets via the braid 
on the insulated and shielded leads. 

In the photographs you will see two 
pairs of shielded leads or microphone 
cab>e. One pair connect between the 
input sockets of channel 1 and 2, to the 
appropriate positions on the function 
switch. As the coaxial type input sockets 
are connected directly to the chassis, it 
is logical to connect the outer braids to 
earth at this point. At the switch end, 
they terminate on an insulated tag of a 
3-tag strip near the switch. 

The second pair connects between the 
ganged volume controls of channels 1 
and 2, to the input grids of the 6GW8 
amplifiers channels 1 and 2. The braids 
are connected to the earth side of the 
volume controls but remain isolated at 
the amplifier end. 

Beginning at the earthy side of the 
volume controls, a length of spaghetti- 
covered tinned copper wire straps (1) to HT 1 (to output stages) 
the earth point on the preamplifier re- HT 2 (to triodes) 

sistor strip (2) the valve spiggot and HT 3 (to tuner) 

(3) the centre tag of the balance con- 12AU7 cathodes 
trol; from here it links across to the 6GW8 pentode cathodes 

earth from the input socket on the tag- 6GW8 triode cathodes.. 

strip. Connexion is also made to the 6BA6 cathode . 

appropriate switch contacts. 6AE8 cathode . 



in the normal way. the tuner should 
operate at switch-on, though the position 
of stations on the dial and the general 
performance will be dependent on proper 
alignment being carried out. 

As mentioned earlier, the presence or 
value of the I.F. neutralising capacitor 
will have a bearing on I.F. stability and 
it should be of such a value that the 
I.F. amplifier is just comfortably stable 
when properly peaked. Use a small cera¬ 
mic capacitor for the purpose, in order 
to minimise the buMc of component wir¬ 
ing attached to the I.F. amplifier plate 
pin. 

One other precaution is to see that 
the pointer is set correctly in relation to 
the scale. If the scale has a “set pointer” 
mark the pointer should correspond with 
this when the gang is fully in mesh. 
If there is no such mark, a likely course 
would be to align the pointer with the 
low frequency limit of the scale. On the 
other hand, if the scale is calibrated more 
or less arbitrarily, without any definite 
limit mark, the pointer can be set to 
reach about 535Kc. with the gang fully 
meshed. 

Having set the pointer, the usual 
course can be followed of adjusting the 
low frequency stations for position and 
alignment with the oscillator and aerial 
coil slugs only, using the trimmers only 
to position and align stations at the high 
frequency end. 

If the stations in between do not track 
with their calibrations, try resetting the 


The diagram 
above shows the 
wiring around the 
controls and the 
12AU7 p r e- 
amplifier valve. 
The earth points 
in this section are 
inter connected 
but return to 
chassis ONLY 
through the braid 
running back to 
the pickup input 
sozkets. At right 
is the wiring 
panel for the 
6GW8 stages , 
both channels 
being identical . 


No special precautions are necessary 
in regard to the earth returns for the 
6GW8 wiring. 

The last portion of the chassis to be 
described is the tuner, which is confined 
to the area below the balance, selector 
and tuning controls. This section is de¬ 
tailed in a separate coded photograph. 

As is general practice with tuner 
wiring, the components have been sus¬ 
pended point-to-point for minimum lead 
length. A spare tag on the 3-tag strip 
near the selector switch anchors the re¬ 
sistors and capacitors associated with th* 
detector R.F. filter and audio take-off. 

When all the wiring is complete, a 
thorough check should be made that no 
errors have occurred. 

With speakers connected to the out¬ 
put terminals, the set should be ready 
to be plugged in and switched on. 

The first and foremost thought at this 
point is: Are the voltages correct and 
are the valves working under normal 
operation conditions? As a guide, we 
have listed a few voltage readings which 
were taken with a VTVM from the 
prototype unit. 

250 volts. 
710 volts. 
230 volts. 
.3.0 volts 
.6.7 voks. 
.1.1 volts. 
0.8 volt. 
2.0 volts. 
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Presents HI-FI SPEAKERS of TOP QUALITY 

Check the following specifications and prices, and you 

will understand why 

THOSE WHO KNOW BUY NATIONAL 


X 


j 


MODEL 6P-W1 
6 INCH PM DYNAMIC "DU-CONE" SPEAKER. 
Retail Price £5/8/9 each. 


FREQUENCY RESPONSE CURVE 
6P~W I ENCLOSURE. 48 x 36 x 24 inch 
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~20 30 50 100 200 500 IK 2 K 

FREQUENCY (c/s) 

SPECIFICATIONS 


5 K 10K 20 K 


Frequency Response 55-16,000 c/s 

Handling Capacity 4W 

Voice Coil Impedance 6—8 ohms 

Air-Gap Flux Density 10,000 Gauss 

Fundamental Resonant Frequenc'. 65—85 c/s 

We ght of Magnet 4.48nz 

Gross Weight l.S6!b 

Overall Diameter 6—9/16in 

Mounting Diameter 6—3/32in 

Baffle Opening Diameter 5—23/32in 

Overall Depth 4—5/8in 

Cone Paper Effective Diameter 5—1/8in 

A unique dual cone, made of two kinds of paper, each with the 
correct Young’s Modulus for correct reproduction, FUSED (not glued) 
together. The uncoloured centre faithfully reproduces the high fre¬ 
quencies, whereas the black surrounding has the optimum characteristic 
for low frequencies. 

The EIJPTICAL corrugation avoids “standing waves” on the cone, 
often occurring when circular or concentric corrugations are used. 



MODEL 8P-X2 
Z INCH PM DYNAMIC DU AXIAL SPEAKER 
Retail Price £9/4/3. 


FREQUENCY RESPONSE CURVE 

ENCLOSURE: 48 * 36 x 24 inch 





















_ 

n 














\a/ 


5 

i 





lS A 

0» 









IN 

PU 

IT: 

1 W 


1 

L 

Y 

X 




A 30 ’ 
/ 00’ 





\ 



MIC-SP: 20 inch 










m 

a* 


f 




IMPEDANCE 











50 100 200 S00 8001K 2K 

FREQUENCY (<•/») 

SPECIFICATIONS 

45—16,000 C/s 


SK 8K 10K 20K 


Frequency Response 
Resonance 
Q- 

Sound Level 
Rated Input 
Voice Coil Impedance 

Crossover Frequency 
Magnetic Flux Density Woofer 
Tweeter 

Effective Mass (With Radiation 
Mass) 

Approx. Volume 
Mounting Dia. 

Baffle Ooening Dia. 

Overall Depth 


50—70 c/s 
0.87 (60 c/s) 

99 db/W. 20 inch 
10W 

8 ohms (400 c/s, 200 

3,Ooi? c/s 
1 O.OOOgauss 
9.200 gauss 

10.3g 

52 cub. in 
7 19/32in 
7 7/8in 
4 9/32in 


The blunt angled cone of the woofer prevents reproduction of unneces¬ 
sary treble. Elliptical corrugation improves the response in midrange 
frequencies. 

The exclusive National process of high thermal baking of polyester 
resin on both sides of the Tweeter cone edge gives unique damping 
quality. 


MODEL 10P-X1 

10 INCH PM DYNAMIC TRIAXIAL SPEAKER 

Retail Price £20/7/3 each. 




MODEL 12P-X3 
12 INCH PM DYNAMIC TRI AXIAL SPEAKER 
Retail Price £40/7/3 each. 


1 


FREQUENCY RESPONSE CURVE 

ENCLOSURE: 48 x 36 x 24 inch 


200 500 1000 2000 

FREQUENCY (c/») 

SPECIFICATIONS 


5000 10000 20000 



500 • 1000 2000 5000 10000 20000 


FREQUENCY (c/s) 

SPECIFICATIONS 


Rated Input 

12W 

Resonance 

35—SOc/s 

Frequency Response 

30—16.000c/5 

Sound Level 

lOOdb/W. 20 Inch 

Voice Coil Impedance 
Magnetic Flux Density 

16 ohms 

Woofer 

9,000gauss 

Mid-Range 

10.500gauss 

Tweeter 

10.SOOgauss 

Crossover Frequency 

1.500c/s, S.OOOc/s 

Effective Mass 

1 3g 

Q. 

0.9 (40c/s) 

Net Weight 

61b 13oz 

Overall Dia. 

10 inch 

Mounting Dia. 

9 9/16in 

Overall Depth 

6 7/8in 

Baffle Opening Dia. 

8 7/8in 

Approx Volume 

184 cubic inch. 


Rated Input 
Resonance 

Frequency Response 
Sound Level 
Voice Coil Impedance 
Magnetic Flux Density 
Woofer 
Mid-Range 
Tweeter 

Crossover Frequency 
Effective Mass 
Q. 

Net Weight 
Overall Diameter 
Mounting Dia. Outside 
Inside 

Baffle Opening Dia 
Outside, Inside. 
Approx. Volume 
Magnet Size 
Woofer 
Mid-Range 
Tweeter 


20W 

35—50c/s 
30—16.000C/S 
1 02db/W.50cm 
IS 

9,500gauss 
10,500gauss 
1 O.SOOgauss 
1,500c/s 5000c/s 
27g 

(40c/s)0.5 

I 31b 

13 15/16 Inch 
13 1/8 inch 

II 3/8 inch 
12 3/8 inch 
10 5/8 inch 
134 cubic inch 

2x13/8 inch 
25/32 x 19/32 inch 
25/32 x 19/32 inch 


Woofer, mid-range and tweeter operate independently with separate voice coil and magnetic field. 

Built-in cross-over network allows smooth transition and reproduction in their proper phase relation, without any dips at the crossover frequencies. 
Circular baffle around tweeter minimises cone interaction. These high efficiency speakers will operate satisfactorily from any Hi-Fi amplifier of one 
Watt output or more. 

Woofer features a conical stiffener for correct crossover frequency determination and rapid frequency fall off above crossover point. 

AH features are combined to ensure a perfectly smooth and even distribution of all frequencies resulting in unsurpassed tonal clarity and brilliance. 
A CR impedance compensating circuit is applied to ensure tonal clarity and flat impedance. 

Also available. TU-28 semi-professional turnable, rim drive, ceramic cartridge. Retail £26/5/0. 

This range is available from all National dealers and from HACO Distributing Agencies Pty. Ltd. Spareparts Dept., First Floor, 313-315 
Sussex Street, Sydney, where all original National spare parts are obtainable. Also in Melbourne, HACO Distr. Agencies Pty. Ltd., 202 
Flinders Lane. Perth, RANDELL-HACO Pty. Ltd. Adelaide, Oliver J.. Nilsen and Co. Brisbane, Commerce Australia Pty. Ltd. 
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PARTS LIST & SPECIFICATIONS 


1 Chassis 12in x 7 5/8in x l£8n. 

1 Case, internal dimensions 12-4in x 
4J-in x 71 in deep. 

1 Panel 12£in x 4-J-in. 

1 Printed label. 

T Power transformer, voltage doub¬ 
ler type, secondary 104 volts AC, 
150mA DC, 6.3 volts, CT.3A, 
6.3 volts CT.3A. 

1 Filter choke, 150mA, 2 Henries, 

DC resistance 125 ohms. 

2 Output transformers, primary 
9000 ohms. 

P-P with screen taps; secondary 
15>ohm, tapped. 

6 9-pin valve sockets. 

1 7-pin valve socket. 

1 Single wafer 4-pole-4-position oak 
switch. 

1 2-gang tuning capacitor. 

(Roblan or similar). 

1 Aerial coil. 

1 Oscillator coil. 

2 455 Kc. I.F. transformers. 

VALVES AND DIODES 
4 6GW8 or ECL86 
1 12AU7 or ECC82 
1 6BA6 or EF93. 

1 6AE8. 

2 Power diodes, INI763 or similar. 

1 Detector diode OA90, GEX34 or 
similar, 

CAPACITORS 

2 100 mfd 200VW electrolytics, 
(one to be insulated). 

1 32 mfd 300VW tubular electroly¬ 


2 100-ohm 3-watt. 

1 82-ohm. 

POTENTIOMETERS 

3 Dual ganged, 250K log. per sec¬ 
tion. 

1 2-meg linear. 

DIAL PARTS 

1 Dial drum 3 7/8"in diameter, with 
Ain mounting. 

1 Dial glass to suit drum (6Ain span). 
lOin x l£in overall.. 

1 Ain dial spindle. Nylon cord, 
spring. 

5 Pulleys, 6 3/8in long bushes, IJ-in 
long bush. 

Metal for back plate (ll^in x 2ln) 
and 2 glass clamps (Ain x -Jin). 

SUNDRIES 

Miniature resistor strip, 2 pieces, 
12 pairs of tags. 

1 piece 7 pairs of tags. 

Miniature tagstrip, 1 3-tag, 1 5-tag. 

2 Small speaker plugs and sockets. 

2 Input sockets. 

6 Knobs to suit label. 

2 Dial lamp holders and lamps. 

1 Terminal. 

4 Jin spacers. 3 Jin spacers. 

7 3/16in, rubber grommets. 

1 3/8in rubber grommet. 

Washers, nuts and bolts, including 

countersunk head types of differ¬ 
ent lengths. 

Solder, solder lugs, hookup wire, 
tinned copper wire, shielded cable, 
power cable and plug. 


pointer in one direction or the other; 
readjust the cores and trimmers as be¬ 
fore, and note whether tracking has been 
improved thereby. If it has, then good 
purpose has been served. If not, 
the procedure can be reversed. 

In other respects, the alignment pro¬ 
cedure is normal and will depend in 
detail on whether or not a calibrated 
osciMator is available, or whether you 
have to rely on broadcast station signals. 
For those not familiar with alignment 
procedure, suitable instructions are avail¬ 
able through our regular 2/ query 
service. 

One important matter remains to be 
discussed, involving the gain (or sensi¬ 
tivity) of the amplifier channels and the 
type of pickup with which they are to 
be used. 

We have specified a 12AU7 as stand¬ 
ard for the preamplifier valve, on the 
grounds thatj it is less likely to be over¬ 
loaded by the input signal; this is fed 
directly to its grid circuit, without an 
intervening volume control. 

POWER OUTPUT 

Measurements indicated that the stereo 
channels would each deliver 7.5 RMS 
watts at the point of overload clipping, 
with a signal input to each half of the 
12AU7 of about 300 millivolts RMS. 

This allows the amplifier to mate 
nicely with the average stereo crystal 
pickup, with enough signal to drive the 
amplifier to full output but not so 
much as to overdrive the 12AU7. A 
small amount of signal division operates 
at the output of the tuner to preserve 
this condition for “radio.” 


tic. 

1 2 x 32 mfd tubular electrolytic, 
300VW. 

2 50 mfd 25VW electrolytic. 

2 25 mfd 10VW electrolytic. 

2 25 mfd 3VW electrolytic. 

5 0.1 mfd 400VW paper or plastic. 

2 0.1 mfd 125VW paper or plastic. 

3 .047 mfd 125VW paper or plastic. 
2 .022 mfd 400VW paper or plastic. 

4 .022 mfd 125VW paper or elastic. 
2 .0047 mfd 400VW paper or 

plastic. 

2 .0047 mfd 125VW paper of 
plastic. 

2 .001 mfd 125VW paper or plastic. 
2 560 pF (not high K). 

1 425 pF 1 % mica (padder). 

2 270 pF (not high K). 

4 100 pF (not high K). 

1 47 pF (not high K) t 

2 33 pF (not high K). 

1 10 pF (not high K). 

2 5-30 pF trimmers. 

RESISTORS 

Half-watt unless specified. 

1 2.2 meg. 

6 1 meg. 

2 470K. 

2 220K. 

7 1000K. 

1 82 K. 

2 68K. 

3 47K. 

3 47K 1-watt. 

2 39K. 

1 33K. 

4 12K. 

1 6800-ohm 1-watt. 

2 4700-ohm. 

4 2700-ohm. 

2 2200-ohm. 

1 2000-ohm 3-watt. 

1 220-ohm. 

2 100-ohm. 


SPECIFICATIONS 

(All measurements taken directly 
from protoype unit, as built from 
normal tolerance, non-selected 
components. H.T. supply derived, as 
recommended, from 104V. tapping). 
Power output: 7.5 RMS watts per 
channel. 

Sensitivity: 300mV (12AU7). 90mV 
(12AX7). 

Frequency response: Within plus 
and minus 1.5db from 18cps to 
15Kc. 

Frequency controls: Continuously 
variable. 

Range of controls: Bass +13db to 
-lOdb at 50cps. Treble +10db. 
to -20db at 15Kc. 

MAIN VOLTAGES 
1st filter cap. 

2nd filter cap. 

Voltage amp. supply 
Tuner supply 
Bias 6GW8's 
Total current 






If your choice of pickup falls on one 
of the higher-quality, lower-output cera¬ 
mics, such as the Acos Hi-Light, the 
Decca Deram, the BSR Cl or equivalent 
cartridges in other brands, it is possible 
that the system will be a little short of 
gain for those who want lots of output. 

In this case, additional gain can be 
had, quite easily, by substituting a 
I2AX7. Actually, it will work as a direct 
plug-in replacement and can be tried on 
this basis. However, for optimum results, 
the cathode resistor should be reduced to 
1800 ohms and the 33pF. capacitors in 
the input/balance network increased to 
about 120pF. Alternatively the present 
capacitors can be shunted with 82pF. 
units. 

With the 12AX7 in circuit, input 
sensitivity for full output drops to 90 
millivolts, a level well suited for use 
with current model high-quality ceramic 
pickups. 

However, do not use the 12AX7 unless 
you need the extra gain. Using a high 
gain preamplifier with a high output 
cartridge will serve 
no useful purpose 
and may deteriorate 
quality by pushing 
the preamplifier 
stage into distortion 
on signal peaks. 

If you do use the 
12AX7, it will be 
desirable to modify 
the divider on the 
audio output of the 
tuner. It is suggest¬ 
ed that the values in 
the circuit be simply 
inverted in position, 
so that the 82K, is 
at the signal end of 
the divider, with the 
33K running the 
earth. 
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A JOB IN MEDICAL ELECTRONICS 

As I have mentioned on previous occassions, ihe average serviceman s 
job seldom lacks variety. While routine radio and TV troubles make up the 
great majority ot the work — and pay the bills — most of us welcome 
the occasional off-beat job, if only to lighten the tedium. 


I HAVE encountered a pretty wide 
variety of jobs at one time or an¬ 
other, ranging from door bells to elec¬ 
tronic flash units; from burglar alarms 
to movie projectors. I thought I had 
encountered most of the off-beat variety, 
until a recent incident introduced me to 
a new one: medical electronics. 

It so happens that a customer whose 
TV and ladio I have repaired on a 
number of occasions is, by trade, a 
surgical instrument maker and repairer, 
a job which calls for a high degree of 
mechanical skill and precision workman¬ 
ship. His work ranges from the heavy 
surgical tools—some of them bearing a 
rather frightening resemblance to con¬ 
ventional carpenters’ and plumbers’ 
tools, except that they are in stainless 
steel—to the tiny scalpels or knives used 
in the most delicate eye operations. 

Naturally, it is a job which carries 
a heavy responsibility, although one 
which he seems quite capable of should¬ 
ering, as long as the work is confined 
to straight-out mechanical devices. 
However, he is worried about the ever- 
increasing number of electrical and 
electronic devices appearing in the medi¬ 
cal field, which, when they fail, seem to 
end up on his counter for repair. 

Fortunately, most of his problems to 
date have been simple electrical ones: 
Low voltage inspection lamps, cauterys 
and similar devices with simple open or 
short circuits which have been relatively 
easy to repair. 

But the latest unit he had encounter¬ 
ed was obviously much more complex 
than anything he had encountered before 
and he brought it to me in the hope 
that I could heip him with the problem. 

I recognised the device readily enough. 
It was a surgical diathermy generator, 
u.ed tor what is cal.ed "Electrosurgery,” 
or ihe art of cu.ting tissue by means of 
an a.c from an RF generator. 

SOURCE OF KNOWLEDGE 

How did I recognise it? Because I 
had read about it in one of Calvin 
Walter’s articles in the front of the 
magazine a few months back. I had 
found the article of more than usual 
interest at the time and now, by a 
strange coincidence, I was faced with 
an actual device. 

Frankly I wasn’t at all keen to have 
anything to do with it, and I was even 
less keen after I learned a bit more 
about it. It seemed that this was a 
rather special unit, used for special appli¬ 
cation. It wasn’t particularly large and, 
I gathered, not particularly powerful. It 
was specifically designed for use in eye 
surgery and, in particular, for the deli¬ 
cate and precise operation, only recently 
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perfected, of "welding” detached retinas. 

That settled it. Not only did it seem 
to me that a suburban radio and IV 
repair shop was no place lor equipment 
of this kind but, more important, I did 
not want my conscience saddled with the 
thought that any effort of mine — no 
matter how well intentioned—might have 
very serious results if it was anything 
less than perfect. 

The situation was further complicated 
by the fact the there was no circuit of 
the equipment in the accompanying lit¬ 
erature and, as far as either 1 or my im¬ 
mediate customer could ascertain, none 
available anywhere in this country. I 
stressed all these points to the customer 
and added one more vital fact; that this 
was the first time I had ever seen one 
of these devices and that all I knew 
about them was based on one popular 
science article and what I knew of basic 
principles. 

Surely, I suggested, the right place 
for this was with the local agents, who 
had imported the unit in the first place, 
and who, one would logically expect, 
would have made suitable arrangements 
for servicing them. 

SURPRISING SITUATION 

I’m afraid the customer’s answer 
rather rocked me. 

"It’s already been back to the agents 
twice for this fault. Both times they 
claimed to have repaired it and both 
times the hospital complained that it 
was no good. That’s why they asked me 
to try to get it fixed. To be perfectly 
honest, I don’t think the agents have 
the faintest idea of what’s wrong with 
it, or any worthwhile facilities to find 
out or fix it. In fact, I don’t think 
they are even interested.” 

From these and other remarks, I gath¬ 
ered that serious gaps exist in the medi¬ 
cal electronics field in this country. 
While there are plenty of organisations 
willing and able to import the latest 
equipment from overseas, there seems to 
be a lack of service facilities for such 
equipment. 

How widespread this is, I have no 
way of knowing, but it did alter my 
outlook somewhat. While still consci¬ 
ous of my own limitations, I could not 
ignore the fact that, by all accounts, my 
customer had a real problem to solve. 
And if, as he said, the device had al¬ 
ready been "repaired” twice, w.th no 
improvement, there was everv chance 
that whoever was responsible was much 
more likely to create a hazardous situa¬ 
tion than I was. 

In the circumstances, I decided that 
the least I could do was take a look at 
the device. If the trouble turned out to 
be obvious and easily fixed, then it 


would present no problem. If, on the 
other hand, it turned out to be a sticky 
one, no one could complain if I decided 
not to go on with it. And, presumably, 
no one would be any worse off than 
they were at present. And at least I 
could say I tried. 

Which is how my workshop came to 
take on the appearance of a "Dr Kil¬ 
dare” scene, for the next couple of days. 

The unit was in portable form, built 
in a cast aluminium case, and was about 
the size of a portable VTVM. It car¬ 
ried a 4in square meter on the front 
panel (calibrated in milliamps of RF 
current), a function switch for "cut” or 
"coagulate,” a pair of control knobs 
marked for each of these two functions, 
a pair of indicator lights—one red, one 
green—similarly marked, an "on-off” 
toggle switch, plus various sockets and 
terminals for electrodes and a foot 
switch. 

PREPARING TO OPERATE 

I cleaned up a section of the bench 
—not surgically clean, but the best I 
could do—and sat the unit in the middle 
of it. I studied the literature and in¬ 
structions which went with it but these 
did not say much that was not already 
obvious from the instrument itself. The 
only worthwhile point was that the RF 
meter functioned only on the "coagu¬ 
late” position; this presumably being the 
more precise function of the two. 

Having thus informed myself as much 
as possible I plugged the unit in and 
switched it on. A red indicator light 
came on immediately, changing to the 
green one when I operated the "cut- 
coagulate” switch. So far, so good. I 
fished out the active electrode lead, plug¬ 
ged it in and, using an exposed metal 
portion of the electrode holder, touched 
it against the indifferent electrode ter¬ 
minal. 

I found that, with the switch in the 
"cut” position, and with the "cut” con¬ 
trol partly advanced, I could produce a 
small but intense spark between the two 
electrodes. Switching to the "coaiulate” 
position produced much the same effect, 
except that the spark seemed less in¬ 
tense. and the meter needle moved up 
the scale. There was no difficulty in 
sending the pointer hard over, if the 
control was advanced far enough, 
though still well short of maximum. 

TUiS was all rather puzzling. While 
I had no experience to guide me, all 
that I had read about these devices, 
plus a certain amount of elementary 
reasoning, suggested that the unit was 
working as it should. On the other hand 
I couldn’t be sure, and the fact that the 
user had complained about it suggested 
that the complaint might be too subtle 
for me to appreciate. 

Either that or—perish the thought— 
the thing was intermittent. Unfortun¬ 
ately, this suggestion only left me more 
contused. 1 wasn’t sure whether the 
unit was working properly as it stood 
and, without this knowledge, I had no 
way of knowing whether to expect any¬ 
thing to change, or whether anv such 
change should be for the worse or bet¬ 
ter. If no change occurred in its be- 
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haviour over a reasonable time, I still 
wouldn’t know what was going on. 

I was beginning to regret ever having 
tackled the job. 

Nevertheless, I kept fiddling with it. 
I bashed it. I shook it. I wiggled all 
the exposed leads, and I switched it on 
and off a number of times. At first, 
none of these things produced any result, 
but my efforts were eventually rewarded. 
Having switched it off for the umpteenth 
time, I switched it on again and realised 
that the indicator light had not come 
on. 

At first, I had no way of knowing 
whether this was really significant. It 
could have been due to a purely local 
failure in the indicator light circuit, or 
it could have meant that the entire unit 
had failed. As a first test, I operated 
the “cut-coagulate” switch. When the 
second indicator light failed to operate 
with the switch in the other position. I 
felt pretty certain that the whole unit 
had failed. This was confirmed when, 
after allowing enough time for the valve 
to warm up, I repeated my earlier test 
with the probe. There was no spark 
and no meter reading. 

SITUATION CLEARER 

I felt somewhat gratified at this. To 
be sure. I still had to find the exact 
cause, but I now had a very much 
clearer picture of the whole situation, 
and at least knew what I was looking 
for. What was more, it was now fairly 
obvious why the unit had been shuf¬ 
fling back and forth between the hospi¬ 
tal and the agents without much satis¬ 
faction for anybody. 

It was, in fact, a classic example of 
an old problem: an intermittent fault 
plus lack of liaison between the user and 
service mechanic. I need hardly add 
that this is infinitely more serious in 
the field of medicine than it is in the 
field of entertainment. 

From what the customer had told me 
about this particular eye operation, it 
was easy to visualise the situation where 
considerable preliminary surgery had 
been performed on the eye, in prepara¬ 
tion for the actual attachment of the 
retina, only to be rendered useless by 
the sudden failure of the one piece of 
equipment essential to the job. 

At the worst, I imagine, the whole 
success of the operation could be pre¬ 
judiced if the unit happened to fail at 
a crucial moment. 

Surely, in such circumstances, there 
is no room for the slightest doubt or 
misunderstanding. Reliability must be 
as near 100 per cent as human ingenuity 
and co-operation can make it. 

These were the thoughts I had in 
mind as I set about tracking down the 
fault. Before opening the unit, I tried 
flicking the “on-off” switch up and down 
several times, exerting sideways pressure 
on the toggle as I did so. This did not 
reveal anything conclusive, although it 
did seem that failures were more fre¬ 
quent when I pressed it one way rather 
than the other. 

Next, I removed the back of the case. 
A point I noticed here was that the 
joint between the back and the case 
was sealed with a gasket. I realised that 
this was part of an overall requirement 
of electronic equipment for use in 
operating theatres; that it must be gas 
tight to minimise the risk of explosion 
in the presence of inflammable anaes¬ 
thetics or antiseptics. This thought was 
to assume some importance later on. 


THE METER DESIGNED FOR THE 

MULLARD TACHOMETER 



MODEL BT 


Contact us for details of kits and complete units 

FERRIER ELECTRICAL INSTRUMENTS 

45 ALBANY SREET, CROWS NEST, SYDNEY—43-5596 



TOP QUALITY 
at LOW, LOW PRICES 

Compare these prices for first 
quality MYLAR base tapes and 
buy LAFAYETTE. 

Slock Price 

No. Feet Reel inc. Sales Tax 


LAFAYETTE'S 

FAMOUS 

MONEY BACK 
GUARANTEE 

YOU BE THE JUDGE! 


Lafayette’s tape is made in 
U.S.A. by outstanding nation¬ 
ally known manufacturers. It 
is first quality, splice free, 
with full frequency response, 
uniform output and no “drop¬ 
outs.” Resistant to moisture, 
heat, cold and abrasion. 

We guarantee absolute satis¬ 
faction or your money back. 
If for any reason you are dis¬ 
satisfied, return the tape in 30 
days and we will refund your 
money. You are the sole 
judge. 


Available from 

LAFAYETTE ELECTRONICS 

Division of 

ELECTRON TUBE DISTRIBUTORS PTY. LTD., 
3a Wellington Street, Prahran, SI, Victoria. 

Or from your local dealer throughout Australia. 


LAFAYETTE 


MADE IN U.S.A. 


RECORDING 

TAPES 


Now available 


in Austratia! 


41 


Radio, Television & Hobbies, December, 7963 




























PRESENTING ANOTHER RELEASE . . 

RADIO SERVICE 
HANDROOK 


VR. SERIES 

Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

Manufacturers included: Astor, A.W.A., Healing, 
Kriesler, Philips, Precedent. Pye, S.T.C., 
Stromberg-Carlson, Electrosound. General Electric, 
Titan. 

Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 81 
inches. 

Hard-backed Plastic mound cover with loose leaf 
system. 


Price £15/15/- 

PLUS POSTAGE 
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“PIPGRAS" HOLE PUNCHES 

PIPGRAS Hole Punches are made from Alloy Tool Steel, and cut 
clean and accurate holes In sheet metal. They make a smooth, perfect 
hole without reaming or Filing. 

SCREW TYPE, ROUND 

Supplied with UNBRAKO High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


Three tjpes of Galvanised Chests measuring 17' kin x fiVjjn \ 
1 1 7 /nm. containing 16 drawers, each measuring 6%in x 
3'-»in x 2'hin. 

• TYPE C.D.l . With 16 undivided drawers. L3/5A 

• TYPE C.D.2. With 16 triple compartment drawers. 

£3/14 . 

• TYPE C.D.3. With K triple eompartment drawers, and 
S undivided drawers. £3 10 . 

The Chests are Finished in blue hammertone stoving enamel, 
are complete with identification cards and packed in strong 
corrugated cartons. 

Provision is made for all units to be bolted together in tiers. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

’/?in 

0.507in 

— 

’/im 

21/8 

40.S 

%in 

0.618in 

’Ain 

5/16in 

21/8 

48.S 

Vdn 

0.742in 

%in 

5/ I6in 

28/- 

56. S 

Am 

0.884in 

’/sin 

Am 

38/- 

64.S 

1 in 

1,008in 

— 

%in 

41/- 

72.S 

1 /sin 

1.133in 

3 /*\n 

^in 

45/4 

76.S 

1 3/l6in 

1.172in 

— 

Am 

45/4 

80.S 

1 Vi in 

1,258in 

— 

%in 

49/8 

88.S 

1 Hin 

1.382in 

1 in 

7/16in 

59/8 

With Heat Treated, High Tensile Steel Hex. Head Bolt and Nut. 

Cut holes in sheet metal up to 16 gouge. 

96.S 

1 !6in 

1.512in 

_ 

9/16in 

66/8 

112.S 

l%n 

1.762in 

1 !4in 

9/16in 

76/- 

128.S 

2in 

2.014in 

1 !6in 

9/16in 

83/4 



A 17H«in \ 6-'4in x ll 7/ Kin Galvanised Chest containing 4 
full-length drawers each measuring I5-Yiin x 6%in x 2'hin. 
Finished in blue hammertone stoving enamel. £3 5 . 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St..Sydney. Phone: BX 445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Edward St., Brisbane. Phone: 2 3093. 
Ingham Rd. & Echlin St., Tow srille. 


Q'LAND: 50 Littl 
N. Q'LAND: Cn 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston 
Burnie. 
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However, for the moment I was in¬ 
terested in the power supply circuit and 
the “on-off’ switch. First I switched the 
unit on again and, fortunately, managed 
to encounter the non-operative condi¬ 
tion. This enabled me to check the 
valve filament and confirm that it was 
not alight. 

Next I traced out the power leads to 
the toggle switch. The latter was a 
double-pole, two-position unit, and was 
used to break both sides of the supply 
line. However, the alternative position 
contacts were not used, this being the 
“off” position. 

The switch was pretty well “built out” 
by other components — in fact, the 
whole unit was very “compactly” wired 
— and not readily accessible. Using a 
short length of thin plastic rod I reach¬ 
ed inside and pushed each switch con¬ 
nection gently. The first two had no 
effect, but the third one responded quite 
positively. As I pushed it one way the 
indicator light came on, as I pushed it 
the other, it went out. 

So there it was. After all my worry, 
it was only a faulty switch. 

Did I say “only” a switch? Wait until 
you hear the merry dance that switch 
led me. 

STRANGE MAKE 

It was not a brand or type 1 could 
remember having seen before, nor could 
I, at the moment, make out the maker’s 
name or any trade mark on it. Since the 
whole unit was imported, I assumed that 
the switch would be similarly foreign, 
but I didn’t imagine this would cause 
any complications. 

I simply assumed that all I would 
have to do was to obtain a similar switch 
in any one of several well-known and 
reliable brands, remove the old one, fit 
the new one, make a few soldered con¬ 
nections, and the job would be done. 
Even allowing that the switch was not 
as accessible as I would have liked, it 
probably wouldn’t take much more than 
half an hour. 

Then I took a closer look at the 
switch thread protruding from the front 
panel. Most toggle switches use a stan¬ 
dard mounting thread of 7/16in dia¬ 
meter, but not this one. It was larger, 
more like 9/16in. Even so. 1 wasn’t 
unduly worried. There still seemed no 
real reason why I couldn’t fit a smaller 
threacf of necessary, assuming the avail¬ 
ability of some suitable washers. 

So I set about removing the old 
switch. As I said before, this was pretty 
well enclosed by other components, so 
that I had to lift several connections in 
order to get at it. One of these was a 
mica capacitor and, as I lifted one end 
and moved it gently out of the way. I 
fancied it moved just a little easier than 
it should have done. 

CLASSIC ERROR 

Thus alerted, I examined the other 
connection more carefully. It looked all 
right, but twisting the pigtail told the 
true story. It rotated freely in the blob 
of solder that was supposed to be hold¬ 
ing it. It was a classic dry joint. 

Since the equipment was fairly new, 
and the pigtail was bright and clean, I 
don’t imagine that it had caused any 
trouble so far. But I couldn’t help won¬ 
dering when or in what circumstances it 
might have shown up had I not found it. 
Naturally, I . took a great deal of care 


in remaking the joint, before going on 
with the switch replacement. 

Unfortunately, this latter operation 
was rapidly becoming a major problem. 
Closer examination revealed that the re¬ 
taining nut was behind, rather than in 
front of, the front panel. It was held 
semi-captive in a dished recess in the 
front of the box proper. In short, the 
only way to get at it was to remove 
the front panel. 

However, to remove the front panel 
I would have to remove the meter, and 
to remove the meter I would have to 
remove the power transformer, which 
was mounted directly behind it. And to 
remove the power transformer I would 
have to practically un-wire the entire 
unit; something I was not keen to do 
without a circuit to fall back on in case 
of emergency. 

The situation was further complicated 
when I finally unscrewed the switch, 
leaving the retaining nut rattling about 
between the panel and the box. Closer 
examination of the switch revealed that 
it had been specially moulded to provide 
for a neoprene washer at the base of the 
thread. This, in turn, was part of the 
gas proofing of the unit as previously 
mentioned. 

At this point the situation wasn’t look¬ 
ing any too good. Both the captive nut 
and the need for a gas tight seal—par¬ 
ticularly the latter—precluded the use 
of any substitute switch. I had to either 
find another switch of the same type or 
find some way to make the existing one 
both usable and reliable. 

The best bet in the latter regard seem¬ 
ed to be the idea of rotating the switch 
through 180 degrees and using the two, 
as yet, unused contacts. Unfortunately, 
I couldn’t be sure that the trouble was 
confined to the original contact. For 
all I knew, all or part of the trouble 
could be in the moving contacts; a 
thought which made me hesitate to take 
the risk if there was any way of avoid¬ 
ing it. The only good point was that I 
now had a brand and type number I 
could quote. 

THE SEARCH 

So I started a round of the whole¬ 
sale houses. I felt rather like a detec¬ 
tive in a TV who-done-it, conducting 
a routine search. I would push the 
switch across the counter, the assistant 
would pick it up and look at it, shake 
his head and hand it back to me. And 
after this had happened several times, I 
knew how the detective must feel. 

But, as with the detective—at least 
the TV variety—I eventually struck oil. 
This particular dealer didn’t stock the 
units, but he recognised the brand and 
was able to tell me who imported them. 
Well, it was a start anyway. 

When I rang the importers they con¬ 
firmed that they handled this brand and 
recognised the unit I wanted as soon as 
I quoted the type number. Then my 
luck seemed to run out. They had never 
imported any of this particular unit, al¬ 
though they expected a shipment in a 
few months time. 

The nearest thing they had was simi¬ 
lar, except that it was not designed to 
make a gas tight seal. When I pointed 
out that this was essential—and why— 
the salesman came good. 

It seemed that he had one only of 
the type I wanted. It was his part of his 
sample kit and, while he was naturally 

(Continued on page 71) 



A Precision 


GRID DIP METER 

From "DELICA"- 

Japan’s I.eadinu Electronic 
Instrument Manufacturer. 

A compact unit (7*' x 23” x 23'*) 
ideally suited to Amateur or 
Commercial Servicemen’s require¬ 
ment. the “DELICA” offers these 
features: — 


★ Continuous coverage from 3 
Mc/s. to 150 Mc/s. in 4 ranges. 

★ Individually calibrated to 0.1 % 
accuracy. 

★ Has dial space for two addi¬ 
tional bands. 

★ 1,000 cycle modulation by 
switch. 

★ Jack provided for monitoring. 

★ 3” dial for easy reading. 

★ 31” x h” coils for access to 
“hard-to-get-at” areas. 

★ Instruction manual (12 fools¬ 
cap pages) provided, giving 
valuable data on grid-dipping. 

★ Self - contained transformer to 
operate from 240V A.C. current. 

Price 

£23/10/- 

fncluding 
Sales Tax. 

SMITH SONS & REES LTD. 

30-32 Wentworth Avenue, or 

G.P.O. Box 5038, Sydney, N.S.W. 

Phone 2-0956. 
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Now available in Australia—a fully imported 

PREMIUM TAPE at almost 

„ HALF THE PRICE 

* ■ of other brands! 




DESCRIPTION 

REEL 

SIZE 

LENGTH 

LIST 

PRICE 

PRICE 

“A” 

PRICE 

"B" 

ACETATE V/z Mil. 

3" 

150' 

9/- 

6/- 

5/5 

Standard Play 

5" 

600' 

26/3 

17/6 

15/9 

Crimson Seal 

5 3 / 4 " 

800' 

33/9 

22/6 

20/3 


r 

1200' 

41/3 

27/6 

24/9 

ACETATE 1.0 Mil. 

5" 

900' 

37/6 

25/- 

22/6 

Long Play 

5 3 / 4 " 

1200' 

48/9 

32/6 

29/3 

Blue Seal 

7" 

1800' 

60/- 

40/- 

36/- 

MYLAR V/ 2 Mil. 
Perma Play 

5" 

600' 

45/- 

30/- 

27/- 

Green Seal 

7" 

1200' 

75/- 

50/- 

45/- 

MYLAR 1.0 Mil. 

3" 

225' 

13/6 

9/- 

8/1 

, Long Play 

5" 

900' 

41/3 

27/6 

24/9 

Orange Seal 

5 3 / 4 " 

1200' 

60/- 

40/- 

36/- 


7" 

1800' 

71/3 

47/6 

42/9 

MYLAR 0.5 Mil. 

3" 

300' 

18/9 

12/6 

11/3 

(Tensilized) 

5" 

1200' 

60/- 

40/- 

36/- 

Super Play 

5 3 / 4 " 

1600' 

82/6 

55/- 

49/6 

Purple Seal 

7" 

2400' 

101/3 

67/6 

60/9 


made by the exclusive 
TRITONIZED 
triple-quality process — 
and sold with an 

UNCONDITIONAL 

GUARANTEE 


Triton is the finest magnetic recording tape ever produced. It 
is a long-lasting, non-abrasive tape which gives magnificent 
results in all high-fidelity mono and stereophonic recording to 
the most exacting professional standards and for the home 
enthusiast. 

In the U.S.A., Triton Tape sells for a little more than the two 
most popular high-quality brands—in Australia you can buy it 
direct from us for ALMOST HALF THE PRICE OF LOCAL 
TAPES! 


COMPARISON OF PRICES IN THE U.S. OF LEADING BRANDS OF TAPE 


REEL SIZE 

FOOTAGE 

TRITON 

SCOTCH 

R.C.A. 

Standard Play 

Acetate 

1.5 mil. 

5" 

600 

$2.50 

2.25 

2.25 

7" 

1,200 

$3.75 

3.50 

3.50 

Long Play 

Mylar 

1.0 mil. 

5" 

900 

$3.85 

3.60 

3.60 

7" 

1,800 

$6.50 

6.20 

6.20 

Super Play 

Tenzilized Mylar 
.5 mil. 

5" 

7" 

1,200 

2,400 

$5.75 

$9.85 

5.45 

9.50 

4.75 

8.75 


All the above prices include Sales Tax 


NO OTHER TAPE CAN MATCH THIS GUARANTEE! 

If any reel of Triton Tape is found to be deficient in perform- 
f[ ance or characteristics for any reason whatsoever we will, on 
receipt of the tape and the completed guarantee form, replace 
it with a new reel immediately or refund your money in full. 
Don’t pay high retail prices for less than Triton quality—buy 
> America’s top-rated tape. • 


yj 


EMPTY REELS, WHITE BOX: 5", 7/- nett including postage; 7", 10/- nett including postage. 

POSTAGE AND PACKING: 3", 6d.; 5" and 5*", 1/-; 7", 1/5. 

EXPLANATION OF PRICING: List Price is the normal Retail Price. 

PRICE “A” is 3 3 a % off List Price and applies to orders up to £15 at List Price (any assortment of reels). 

PRICE “B” is 33a% and 10% off List Price and applies to orders over £15 total value at List Price (any assortment of reels). 


Get this booklet 


FREE 


by filling in coupon 


> 


TRITON TAPES 

TRITON TAPE Co., 153 George Street, SYDNEY 
For Prompt Mail Order Service 
Box 4854, G.P.O., Sydney 


TRITON TAPE Co., Box 4854, G.P.O., Sydney. 

Please send me a free copy of the 16-page booklet “HOW 
TO MAKE QUALITY TAPE RECORDINGS IN YOUR HOME.” 

NAME .. 

ADDRESS —. 1 . . ... 


MAKE OF RECORDER ..... GC/12 


AA 
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Electronic music and musical instruments provide the basis for most of 
this month's questions, directed to us by a reader in Concord, N.S.W. 
Such is the interest in this subject that this set of questions and answers 
may be helpful to many. 


What is a reverberation 
unit or chamber? 

You won’t be far wrong if you regard 
reverberation as meaning echoes within 
a building. 

When sound is created inside a large 
room, an auditorium, a church, etc., the 
sound waves tend to bounce back and 
forth between walls, floor and ceiling. 
The effect is most noticeable if the sur¬ 
faces are hard (brick, stone, woodwork) 
rather than soft (drapes, carpets, ab¬ 
sorbent wallboard). 

Too much reverberation, as might oc¬ 
cur in a cathedral or a large city hall, 
can be very undesirable, because the 
echoes are so prominent and persist for 
so long that they can, for example, ren¬ 
der speech almost unintelligible. 

On the other hand, a small amount 
of reverberation is often considered de¬ 
sirable, because it makes sound rather 
more “interesting” to the ear. This is 
particularly true of a musical perform¬ 
ance. 

When music is to be produced in a 
small room or in a larger room with 
absorbent drapes and furnishings, the 
musicians may desire to produce sound 
of a more reverberant quality than is 
naturally available in the particular 
room. In other words, they may want 
to create sound in a small or absorbent 
room, equivalent to what the audience 
would hear if they were actually seated 
in a room exhibiting more prominent 
and sustained echoes. 

Since audiences can’t be moved around 
at will, techniques have been developed 
for producing reverberation effects arti¬ 
ficially. 

Examples of artificial reverberation 
also occur in radio, TV and film pro¬ 
grams where characters may be portray¬ 
ed in underground passages, etc. The 
background scenery can be faked to 
look like the desired locale, while arti¬ 
ficial reverberation may be used to pro¬ 
duce sound carrying a heavy echo. 


that the ultimate audience hears a mix¬ 
ture of original and “reverberated” 
sound. 

For obvious reasons, this idea can 
only be exploited in fixed situations and 
“reverberation units” have been devised 
which can produce something like the 
effect using a more transportable device. 
The basic requirement is that they pro¬ 
duce a significant time delay between the 
original sound and the “reverberated” 
version. 

One idea is to record the sound on a 
moving loop of magnetic tape and pick 
it off immediately afterward through one 
or more separate replay heads. 

Another is to feed the signal from a 
speaker through a coiled length of plastic 
hose with a microphpne at the far end. 

A TRIBUTE--- 

Of the men who have set out 
to serve the interests of radio 
hobbyists, few were better known, 
or better liked than Sydney's 
Daniel George McIntyre. 

Under his guidance, in the 
early 30's, a particular floor on 
Murdochs Men's Store became 
the Mecca of radio hobbyists. 

When he took over Price's 
Radio, following the death of the 
original owner, "Mac" or "Radio- 
mac" never lost sight of the be¬ 
ginner and his needs, or those 
of country enthusiasts. 

Later, when a property deal 
robbed him of the famous site in 
Angel Place, Mac. turned to Mail 
Order. 

But time had run out and, a 
few weeks ago, he passed on. 
Radio experimenters of many 
generations had lost a good 
friend. I was one of them — 
(W.N.W.). 


Another is to make the original signal 
vibrate a large, hanging metal plate, 
which transmits the signal to a pickup 
transducer elsewhere on its surface. 

The most popular scheme, at the 
moment, involves passing the signal 
along a number of lightly tensioned 
springs from a “drive” transducer at 
one end to a “pickup” transducer at the 
other. This is the basis of the popular 
Hammond reverberation unit, which has 
been advertised lately and featured in 
connection with our electronic organ and 
electric guitar amplifier. 

In practice, portion of the output from 
the loudspeaker winding on the main 
amplifier is fed to the input transducer. 
This imparts a vibratory motion to the 
springs, which travels along the springs 
and produces a minute degree of move¬ 
ment in the output transducer. Here 
the movement is reconverted into an 
electrical signal, which is then amplified 
and reproduced through a loudspeaker. 

What is the difference 
between reverberation 
and sustain? 

The terms are occasionally confused, 
and sometimes by people who should 
know better. They really refer to quite 
different effects. 

As we have already explained, “re¬ 
verberation” is an echo effect, which 
can occur naturally or be simulated tjy 
one of the methods outlined. 

“Sustain” refers to the idea of keepirig 
a note playing for a brief interval aft^r 
the playing key has been released. !Tt 
is frequently used in the pedal clavier 
of “spinnet” electronic organs to fill the 
gaps in the bass which might otherwise 
be evident as the foot is moved frofri 
one bass pedal to another. 

Sustain effects can be obtained mech¬ 
anically by some form of ratchet which 
retains a pedal temporarily in the de¬ 
pressed position, or until another pedal 
is depressed. 

Alternatively, where relays are in¬ 
volved, their opening can be delayed 
somewhat after the energisation is re¬ 
moved and this gives something of the 
desired effect. 

Yet another scheme involves bridging 


Similar treatment is used to make 
voices sound “spooky,” to add an un¬ 
usual quality to vocal tracks on records, 
to modify the sound from electric 
guitars, etc. and to enrich the sound of 
electronic organs. 


& AEGIS 

A Powerful Asset! MAINS FILTERS 


A “reverberation chamber” can be 
used for such a purpose. It generally 
takes the form of a cellar, or a large 
concrete pipe 1 , buried underground, to 
be away from normal sources of noise. 
A loudspeaker in the chamber repro¬ 
duces the original sound, which is picked 
up, along with echoes, by a microphone 
elsewhere in the chamber. The out¬ 
put from the microphone is amplified 
and the resultant signal added to the 
original in the desired proportions, so 



Our* range of line filters includes types designed to 
eliminate interference and noise that s carried through 
the Mains from such things as lifts, refrigerators, etc. 
We* also have a special power lead inductor, copacitator 
filter to cope with similar electrical interference at 
T.V. frequencies. 

h i — .—.m i . . . .— —— 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017 


noat 


AS. 
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• A kit for every interest — the world’s largest 
selection, over 250 in alll 

• Every kit is evidence of Heathkit's advanced en¬ 
gineering—WF invite comparisons of specifica¬ 
tions of far higher priced units. 

• So easy to build—even for an absolute beginner. 

• So easy to buy, too—thanks to WF's Easy Pay¬ 
ments Plan. Write for full details—free Heath- 
kit catalogue sent on requeit. 

• Mail orders delivered free in metropolitan areas 
of capital cities. 

AN EDUCATIONAL KIT FOR 
YOUNGSTERS AND BEGINNERS 

HEATHKIT ELECTRONIC WORKSHOP KIT (EW-1) 

An ideal introduction to electronics for young and old! Kit contains 
72-page, well-illustrated and simply written manual giving step-by- 
step experimental guidance and interesting instruction in electronics. 

20 exciting experiments can be made with this ONE splendid kit — 
including Transistor Radios, Intercom Sets, Burglar Alarm, Electric 
Eye, TV Silencer, etc. No soldering, no special tools are required. 

Teaches basic principles of Radio Transmission, Reception, Time 



Communications, Photo-Electric Circuits and 
Remote Control. 

PRICE: £18 


Someone you know 
will welcome a 


HEATHKIT* 

Sif JC>gjy4j£A-&rrz- 


for Christmas! 



HEATHKIT 6-DECADE 
RESISTANCE KIT (IN-11) 


Designed for laboratory 

use ’ extremely accur- 
r ^ ate resistance decade will 

j provide any resistance 

J value from 1 ohm to 

H - 1 999,999 ohms. You can 

^ add or subtract as little as 

1 ohm in critical circuits 
with i to 1% accuracy! Valuable for laboratory appli¬ 
cations such as a multiplier, shunt, substitution resistor, 
or as an arm for A.C. and D.C. bridges. Ideal for use 
with IN-21 capacitance decade where an extremely 
wide range of values is necessary for making resistance 
and capacitance networks. 

Range switches have make-before-break action for 
smooth switching without opening or shorting the 
circuit. PRICE £25/8/. 


Precision accuracy in this laboratory-type capacitance decade 
provides convenient switch-selection of capacitor values from 
100 mmfd to 0.111 mfd in 100 mmfd steps ... all of 1 per cent 
accuracy. Ideal for use in substitution tests, tuned circuits, 
bridge circuits, filter networks and many more applications 
where extremely high accuracy is important. Often is faster and 
easier to determine capacitance values required in experimental 
circuits by using the IN-21 than to make involved calculations. 
Uses precision 1 per cent silver mica capacitors rated at 350 
volts DC continuous; 500 volts DC intermittent; and 1000 volts 
DC test. High quality ceramic wafer switches have positive 
detent action. Price £18/5/. 


_» ® Switch-selected output 

frequencies, 10 cps. to 

|S| . Q> Less than .1 of 1% dis¬ 

tortion between 20 and 

’ • Output and frequency 

^ accurate to within 

±5%. 

• Neat, compact styling — easy to use — excellent Te¬ 
stability. 

Generator output is indicated on a large 4iin 200 ua 


Crystal and variable marker 
oscillators are built-in. The 

with kit) provides output at ^ 

5.5 me and multiples - > 

thereof, and is also used to calibrate the built-in variable 
marker oscillator. - 


meter calibrated in volts and decibels. The output atten¬ 
uator operates in steps of 10 db and is calibrated in 
8 full scale meter ranges. 

PRICE: £45/2/- 


Excellent linearity for accurate waveform presentation. 

PRICE: £60/14/- 



SYDNEY: 307 Kent St., 29-1111. NEWCASTLE WEST: 
844 Hunter Street. 61-4077. WOLLONGONG: 80 
Keira St. 2-5444. ADELAIDE: 204 Flinders St. 
8-1711. BRISBANE: 13 Chester Street, Fortitude 
Valley, 51-5121. MELBOURNE: 359 Lonsdale St., 
67-8351. PERTH: Tough Instrument Service Co., 
993 Hay St., 21-9767. (Prices slightly higher in W.A.) 


MM 


Radio. Television & Hahhles. Daremhar TO/19 
















key contacts with gas discharge tubes or 
diodes, which are arranged to conduct 
for a brief interval after the key con¬ 
tacts are released. In conducting, the 
tubes or diodes provide a temporary path 
by which the signal can reach the ampli¬ 
fier and loudspeaker. 

The circuitry involved in this is rather 
too complex to explore further just here, 
but what we have said should at least 
convey the basic idea. 

Reference is made in 
organ pamphlets to 
vibrato and tremolo. 
Are they the same 
thing? 

Vibrato, in the usual sense of the 
term, indicates a periodic variation in the 
frequency of a note or notes of music. 

For example, by rapidly rolling his 
finger on a string, a violinist can pro¬ 
duce a frequency variation in a note 
being played; this is a true vibrato. 
A guitarist can achieve much the same 
effect by moving the steel rapidly back 
and forth on the strings of his instru¬ 
ment. 

In electronic instruments a frequency 
variation can be effected by modulating 
(or rapidly varying) the voltages which 
supply the oscillators. A somewhat simi¬ 
lar effect can be achieved in the ampli¬ 
fier itself by producing a periodic varia¬ 
tion in the phase of the signals, as they 
pass through the amplifier. 

The term “tremolo” or “tremulant” 
normally refers to a periodic variation 
in the amplitude of a musical tone. 

In electronic musical instruments, this 
is produced by modulating or varying 
rapidly the gain of the amplifier. 

Both vibrato and tremolo produce a 
beating effect on the reproduced sound 
and the difference between them is not 
always immediately apparent. The terms, 
in fact, are quite frequently confused. 

Adding to the confusion, vibrato and 
tremolo effects often occur together. 
Thus varying an oscillator voltage with 
the idea of varying (or “modulating”) 
oscillator frequency may simultaneously 
modulate its signal amplitude. 

Similarly, varying certain potentials in 
an amplifier, or causing the speaker cone 
to pulse slowly backwards and forwards 
can produce frequency modulation by 
“Doppler shift” ... the phenomenon 
which causes sound to have a seemingly 
different frequency when it is emitted 
from a surface moving towards or away 
from the listener. 

The changing tones of a train whistle, 
or the bell on a moving ice-cream van 
are everyday examples of this. 

What is the meaning 
of mute It seems to 
refer to all kinds of 
different things. 

In musical terminology, the term mute 
means to reduce the loudness of a sound. 

A trumpet can be muted by 
partially blocking the instrument’s bell- 
mouth. This can be done with the 
hand, a piece of cloth or a yariety 
of gadgets designed especially for the 
job. 

A string can be muted by allowing it 
to be in contact with a piece of soft, 
absorbent material. 

In the realm of electronic instruments, 
a control marked “mute” might simply 
indicate a method of reducing the loud¬ 
ness of the sound heard. It might thus 
amount to a fancy term for a volume 
control (or gain control) potentiometer 
or a switch which has a similar effect. 
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What is a mono¬ 
phonic organ? How 
does it differ from an 
ordinary electronic 
organ? 

A monophonic instrument usually 
means one which is able to play only 
one note at a time. While it may have 
a keyboard with a couple of octaves of 
notes—or mo: e—it generally contains 
only one oscillator. Thus, no matter 
how many keys are pressed simultan¬ 
eously, only one note is heard—usually 
corresponding to the highest key or fre¬ 
quency which is being depressed at any 
instant. 

This being so, it is not possible, on 
such an instrument, to play chords re¬ 
sulting from the simultaneous depres¬ 
sion of two or more playing keys. 

In the face of this, the term “mono¬ 
phonic organ” is something of a mis¬ 
nomer, because an organ is usually taken 
to signify an instrument upon which 
chords can be played. 

The main role of a monophonic in¬ 
strument is as an additional sound source 
in an instrumental group or in conjunc¬ 
tion with a regular piano or organ. 

The monophonic instruments to which 
you refer are almost certain to be elec¬ 
tronic in their operation, involving an 
oscillator, wave shaping and filter cir¬ 
cuits, plus amplifier and loudspeaker. 



Technical Transfers 


FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


"TEKNI-CALS" 


Cf jj AND MAIL «—*««— — 

Electronic Supplies, 

Box 417, P.O., Crown St.. Sydney. N.S.W. 

NAME . 

ADDRESS . 

. RTVIJ63 


Be Paid What You 
are REALLY WORTH! 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 



GENERAL 

Journalism — Short Stories 
Writing for Radio & TV 
Interior Decorating 
Etiquette & Entertaining 
Textiles 
Photography 
Mathematics 
General Education 
Drossmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil 1 Water Colour, 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, SteefSquare 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales l Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send Free Book on 


NAME (Mr, Mrs, Miss) ..AGE 

ADDRESS ... 


..STATE.Dept. 526 


^OCCUPATION ..PHONE . 


1963 


47 
































foster dynamic microphones 

for hand-desk use 


SPECIFICATIONS: 

Output Impedance 50 ohms or 50 K ohms. 

Effective output level — 55db (odb = (one) IV Microbar). 
Frequency response 200 — 10,000 C/S. 

OMNI-DIRECTIONAL DYNAMIC 




DF-2 


SIZE 3" x 2 1/8” x P" 
Cable 5ft P.V.C. 

Switch on-off. 

Desk Stand — Clip folds 
for hand use. 

Colour. WHITE. 

Plastic Diaphragm. 


Price Retail 
£2 10 7 

plus Sales Tax 5/3 


50 K Ohms 

QUALITY PRODUCT OF EXCELLENT DESIGN 



AGENTS D. K. Northovcr & Co.: Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 



BmVVOUR - 


You pay no warehousing charges 


America's finest professional quality 
recording tapes at lower prices than 

you're used to paying 


AVAILABLE FROM LEADING TAPE RECORDER 
RETAILERS THROUGHOUT AUSTRALIA. 

Retailers: Some exclusive franchises are still available; please 
contact the sole importers, Green Corporation Ltd., direct. 


FILL IN THIS COUPON or write. 
Radio, TV and Hobbies. 


mentioning this issue of 


Green Corporation Ltd., 88 King Street, Sydney. 

Please send me descriptive literature, price list and 
specifications of Brand 5 Tapes. 

NAME . . 

ADDRESS . 


6 BIG FEATURES OF BRAND 5 


IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

INCREASED OUTPUT 

• Reduced distortion at same recording level 

NEW HARDER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and heads 

NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced head wear 


NEW STURDY ONE-PIECE QUICK THREADING REEL OF MS-19X 
• Stable, warp-free operation 


RJV/J2_ 
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A SILICON 
DIODE SWEEP 
GENERATOR 

With the rapidly advancing techniques used 
in such fields as receivers, both Communi¬ 
cations and Domestic wide-band, and SSB 
transmission, there is an ever increasing 
need for methods of quick and accurate 
alignment of tuned circuits. We feel that this 
new instrument should go a long way towards 
meeting this need in an economical manner. 



WVUTk* 


output 


By Ion 

D URING the process of developing 
the Communications Receiver Front 
End which was described recently, it 
was necessary to make considerable use 
of a sweep generator. As mentioned at 
the time, the generator used was one 
substantially as published way back in 
March 1957. The design of this unit 
centred around a mechanical transducer 
and the job it did in this application 
was quite satisfactory. 

Since then, work has continued on 
the rest of the receiver and the need 
for a sweep generator to align the 455 
Kc IF circuits has arisen. 

It is not meant to imply that 455 Kc 
IF circuits using either crystal lattice 
or mechanical filters cannot be aligned 
satisfactorily using other means. How¬ 
ever, where development is involved, or 
where it is considered necessary or de¬ 
sirable to obtain the best possible pass- 
band shape, then the sweep generator is 
virtuallv a “must.” The sweep method 
is much quicker and any small adjust¬ 
ment to the circuit being swept can be 
seen immediately. 

Before going into the details of the 
unit we are about to describe, it may 
be worth spending a little time consid¬ 
ering some of the fundamentals of. 
sweep generators. These are often re¬ 
ferred to as “wobbulators.” 

Fundamentally, a sweep generator is 
an RF signal generator whose output 
is constant in amplitude but which is 
varied in frequency over a predetermined 
range, usually at an audio rate. 

The variation in frequency can be 
obtained either by electronic or mech¬ 
anical means. The simplest mechanical 
type is a motor driven variable capaci¬ 
tor which is placed across the oscil¬ 
lator tuning circuit. Alternatively the 
frequency modulation may be obtained 
by means of a reactance valve or a 
section of ferrite material in the oscil¬ 
lator coil whose effective permeability 
is varied by AC passing through a special 
winding. 

Still another method of frequency 
modulating an RF oscillator is by the 
use of a Voltage Dependent Silicon 
Capacitor, placed across the oscillator 
tuning circuit. This capacitor is a special 
type of silicon junction diode. When 
the potential gradient across the junc¬ 
tion is varied in the “reverse-bias” 
region, the barrier thickness is changed, 




with a consequent change in capacit¬ 
ance. This is the type of element which 
we are using and the design of our unit 
is centred around it. 

In practice, the AF voltage or current 
used to vary the frequency of the os¬ 
cillator is also connected to the hori¬ 
zontal or X plates of an oscilloscope to 
deflect the CRT spot, thus tracing, a 
line. Points along tnis line then repre¬ 
sent frequencies over the range being 
swept by the oscillator. 

Fig. 1 is a block diagram giving the 
setup for aligning tuned circuits by 
means of a sweep generator. The sweep 
signal from the generator is applied to 
the input of the circuits to be aligned, 
so that it sweeps across the desired pass- 
band. 

In the case of a receiver, the output 
is taken from the receiver’s detector cir¬ 
cuit, otherwise a separate modulator 
probe must be used. This output is dis¬ 
played as Y-axis deflection on the os¬ 
cilloscope. At the same time, the gen¬ 
erator sweeping signal is connected to 
the X plates of the CRO, so that dis¬ 
tances along the horizontal axis of the 
display are a function of oscillator fre¬ 
quency. 

Distances along the vertical axis of 
the display will be proportional to the 
output of the circuits being swept, indi¬ 
cating the gain or response. The trace 
thus represents a curve of the gain 



Fig. 7 . In block diagram form, the 
normal setup for sweeping a piece of 
equipment. The detector may be in¬ 
cluded in the case of a receiver. 
Instead of a receiver, the subject 
may be any group of tuned circuits. 


This is the front view of new 
sweep generator which was 
specially designed to suit the 
requirements of Communica¬ 
tions Receiver alignment. In 
addition to this function, 
many other uses may be 
found for the instrument, such 
as SSB transmitter adjustment. 


versus frequency characteristic of the 
tuned circuits. 

In many units, particularly those in¬ 
tended for TV work, it is common 
practice to use 50-cycle mains to pro¬ 
vide the sweep frequency. This method 
is simple and convenient but cannot be 
applied to narrow-band filters with steep 
skirts. 

When sweeping any circuit, it is neces¬ 
sary that the sweep rate be low enough 
to allow the voltages in the circuit to 
reach their full amplitude at each and 
every instant of time, otherwise serious 
errors can occur in the display. 

Should the stveep rate be too high, 
there will not be sufficient tim-e for the 
voltages in the circuit to reach the full 
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Fiq. 2. These two graphs show the 
difference between the sweep rates 
of a sine wave and a sawtooth wave- | 
form of the same frequency. The 
solid line is the forward stroke and 
the dotted line is the retrace. 
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HUGE DISCOUNTS ON STEREO AND HI-FI EQUIPMENT. SAVE POUNDS! 


LOWTHER 


Horn with PM6 Drive Unit 

This world-famous speaker system is 
now available to discriminating music 
lovers at a never-to-be-repeated low 

price. DFDUCFD TO ANIV 


A cabinet specially designed for 
shelf mounting amplifiers such as 
Trio, Pioneer, National, etc. Wide 
range of finishes. 

REDUCED fn E 
TO ONLY TmJLj 

(Oil teak slightly higher) 

★ Top section i$ available separately if 
desired and houses most player/turntabl* 
combinations. Also -new contemporary 
model (not illustrated) features black 
metal framework. 
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value and the “front” of the response 
curve displayed will have a lower ampli¬ 
tude than it has in actual fact. 

In addition to this, after the frequency 
of the generator has swept past the top 
of the pass-band, there will still be some 
output as the circuits return relatively 
slowly to the no-signal condition. 

These effects can produce an ap¬ 
parent increase in bandwidth, due to the 
attenuated peak, a displacement of the 
displayed response curve in the direction 
of the sweep and an assymetrical re¬ 
sponse curve with the trailing edge 
stretched out more than the leading edge. 
In extreme cases, a damped oscillation 
or ringing will be produced after the 
trailing edge of the response curve. This 
applies particularly to crystals or mech¬ 
anical filters. 

While the correct procedure is to use 
a low sweep rate, the problems can be 
minimised in 50-cycle units, by setting 
the deviation control for the minimum 
useable amount of sweep. Restricting the 
amount of deviation reduces the rate at 
which any given frequency segment is 
traversed. 

Nor is this the end of the story. 
Having made the case for a reduction 
in sweep rate, particularly as applied to 
narrow band filters with steep sides, it 
is necessary to take a look at .conditions 
which exist when a very low sweep rate 
is used. 

DIRECT COUPLED CRO 

By way of illustration, it will be as¬ 
sumed that a band-pass filter with sub¬ 
stantially a flat top is to be swept. If 
a very slow sweep rate is used, as 
the trace travels up the leading skirt 
and reaches the maximum value, it will 
need to “hold up” until the trace begins 
to descend the trailing skirt. This con¬ 
dition calls for long time constants in 
the CRO vertical circuits, otherwise the 
trace along the top of the pass-band will 
tend to droop. 

The ideal way out of this problem is 
to use a CRO with a direct coupled 
vertical amplifier. At the very least, it 
is necessary to have good bass response. 
This point should be watched and it may 
be necessary to arrive at some com¬ 
promise with a sweep rate which avoids 
troubles with bass response on the one 
hand and too high a sweep rate, with 
its attendant difficulties, on the other. 

An alternative to the 50-cycle mains 
and a more versatile method of obtaining 
a sweep signal, is to use a sawtooth 
for the sweep voltage. Reference to 
fig. 2 will make this clear. Here we have 
a 50-cycle sine wave, compared with a 
50-cycle sawtooth waveform. The solid 
portion of each wavefornl shows that 
part which sweeps the signal across the 
pass-band; the dotted portion is the re¬ 
trace. 

A 90-degree phase shift network is 
necessary when using the sine wave and 
the actual part of the waveform used is 
from the positive to negative peak, or 
vice versa, as shown in fig. 2. In effect, 
the sawtooth wave sweeps at a rate 
approximately half that of the sine wave. 
Whereas only 180 degrees of the sine 
wave is used for the forward trace, with 
the other 180 degrees for flyback, most 
of the time in a sawtooth is devoted to 
the forward trace, with only a very 
short time being required for the flyback. 

Because it is necessary to use a CRO 
to display the response curve under 
analysis and because most CRO's have 
their own sawtooth time-base oscillator, 



The rear view 
shows clearly the 
layout of compon¬ 
ents above the 
chassis. Note the 
socket for extra 
plug-in coils which 
will greatly widen 
the usefulness of 
the generator. 
Those readers who 
contemplate work¬ 
ing on the High 
Frequency Crys- 
stal Filter , des¬ 
cribed elsewhere 
in this issue , 
could make good 
use of this facility. 
Coil details are 
given for this ap¬ 
plication,. 



DUCON^ ' 
CAPACITOR 
MFD VW VP+ 
50 300 350 

ET6F + 


The components located under the 
chassis may be seen here. The 
small items associated with the 
valves are grouped around the re¬ 
spective sockets. We used a ceramic 
wafer switch, but this is not essential . 
Care should be taken , when soldering 
the BA 7 02 capacitor, to avoid 
possible damage. '\ 


RADIO IS 
AN INTERESTING 
HOBBY! 


it is reasonable to suppose that it could 
be used for the oscillator sweep voltage. 
Synchronisation naturally follows and the 
sweep rate may be varied to suit the 
circuits which are to be swept. 

The generator which has been de¬ 
veloped, assumes the availability of a 
sawtooth waveform from the CRO, which 
adds to the simplicity of the unit. 

In point of fact, simplicity is the key¬ 
note of the design, thus keeping cost 
to a minimum. It is realised that many 
will be faced with the need for such a 
unit, to align a receiver or other piece 
of equipment and it may be necessary 
to make up such a generator specially 
for the job on hand. 

The circuit consists of a cathode 
coupled, two terminal oscillator, using 
a 12AT7 valve. This arrangement simpli¬ 
fies switching of coils and the oscillator 
operates satisfactorily over a wide fre¬ 
quency range. 

The heart of the unit is the type 
BA 102 Voltage Dependent Silicon Capa- 


STGTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Hinders Lane. Melbourne: 149 Castle* 
rough Si.. Sydney: 290 Adelaide St.. Brisbane, 

45 Gilles St.. Adelaide; 22 Howard St.. 
Perth. 

CUT HERE AND POST 

I TO STOTT S; Please send me, free and with- J 
• out obligation, full particulars of your Course * 
I in Radio for Amateurs. 

I 

I My Name . ! 

1 

| Address . J 

S . Akc . (RH.I2.M) I 

-..' 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. 

Plain. 1/9 ea. 

Skirted.3/6 ea. 




MIN. PLUGS fir SOCKETS 

3, 4 and 5 Pin.2/. Pair. 


MIN. BANANA PLUGS 

Suitable for Transistor Radios, 
Transistor Tape Recorders, etc. .. 1/11 


7in. TAPE SPOOLS 

Fit all makes recorders. 6/9 ea. 


MODEL ITI-2 
VOLT-OHM-MILLIAMMETER 

Sire: 4Viin x 3Viin x lin. 

Ranges: DC Voltage: 5-25, 50, 250, 500 and 
2.5K (20,000 Ohms per Volt). 

AC Voltage: 10, 50, 100, 500, 1000 Volts 
(10,000 Ohms per Volt). 

DC Current: 0-50uA, 0-2.5MA, 0-250MA. 
Resistance: 0-6K, 0-6M (300 Ohm and 3OK 
at centre Scale). 

Capacitance: 10 uuF to .001 uF .001 uF 
to .luF. 

Decibels: -20 to + 22 DB. 

Battery — 1 only 1015. 

1 Pair Test Leads — £5/17/. Tax Paid. 


AERIAL FOR TRANSISTOR 
PORTABLES 

4in long, extends to 18ins. 5/- 

Have double thread to fit all makes of Portables. 
Trancciver aerials also carried in Stock. 
Priced from 10/6. 


BANANA PLUGS 

No-soldcr type from 9/6 oz 

Available in 6 colours. 


AUTO-LOCK 

Car Radio Aerials. 

Single hole mounting, extend to 42in 

From 62/6 

complete with lead-in. 



“V * ! * *** *** 


Supplied complete with feet leads 

Brand New Multimeters 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


A.C. 
Ranges 
0-10V 
, 0-5 0V 
1 0-250V 
0-500V 
| 0-1000V 


D.C. 
Ranges 
0-10V 
0-50V 
0-250V 
0-500V 
0-1000V 


CURRENT 

Ranges 

O-IMA 

0-100MA 

0-500MA 


OHMS Range — 0-100,000 OHMS 


TERM BLOCKS 

2 Colours . 1/6 ea. 

3 Colours. 2/ ea. 


TEST LEADS 


With Banana Plugs . 4/6 pr. 

With Small Pins . 4/3 pr. 

With Alligator Clips . .. 4/6 pr. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 


STEREO STETHOPHONES 

Hi-Imp. Crystal .29/6 

Lo-Imp. Magnetic .. .. 33/6 


Uin. HOSE CLAMPS 
2/6 DOZEN 


NEON TEST SCREW-DRIVERS 

110V to 380V . S/te*. 

Spare Neons . 2/6 ca. 


NEW ELECTROLYTIC 
CONDENSERS 

50 MFD . 3 Volts 1/ ea. 

10 MFD 40 Volts. 1/ ea. 

2 MFD .. 200 Volts. 1/ ea, 

100 MFD 6 Volts . 1/ ea. 

250 MFD .. 25 Volts . 1/ ea. 

All ET Type 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20.000 ohms/V). 

AC Voltages: 0-6-60-120 600-1,200V 

(10.000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 
Resistance: X10. XlK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 ranges. 
OFF Position: When the tester is not 
used, the switch is to be aet at 
OFF position. 

Size: 4V4in x 3V*i n x lin. 


Mod. ITI-1 Signal Injectors 

Ideal for the serviceman. Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 
Price at only 38/6. 


15 pf. Var Conds 9/6. 

50 pf. Var Conds. 8 / 6 . 

5 to 275 pf. 

2 gang min. Var. Conds. 


13/6. 


CARBON RESISTORS 

68 ohms, 47. .75. 4.7, 16. .51, .27, 12. ohms, 
1/ Doz. 


NEW ELECTROLYTIC 
CONDENSERS 

400 mfd. 13 volt.1/ ea. 

24 mfd 150 volt.1/ ea 

Cm Type 


lOOK CARBON 
POTENTIOMETERS 

^ 2/ doz. (in dozen lots only) 
Plus 1/ Postage. 


CARBON POTENTIOMETERS 

25K W/Switch. 500K Miniature. 

All one price !/• each 


PI LLOP HONES 
special at S9/6 


TRANSISTORS & DIODES 


IN 297 
2N 215 
2N 219 
2N 220 
2SA 80 


4/9 
10/3 
. 15/ 
12/6 
. 15/ 


2N 301 . 30/ 

2N 363 .... 12/7 

2N 308 . . . . 14/3 

2N 483 .... 14/6 

2N 484 .... 14/6 


MINIATURE ELECTROLYTIC 
CONDENSERS 


10 mfd. 

3 Volt. 

12 ”. 

.. . 3/ ea. 

25 ” 


5 ” 

12 ”. 


2 ” 

6 ” . 


70 ” 

15 ”. 


75 ” 

12 ”. 


100 ” 

25 ”. 


50 ” 

15 ” . 



MINIATURE BANANA 
PLUGS & SOCKETS 

5 Colours _ 1/6 pair 


VIBRATORS 

6V Syne... 5/ ea. 

12V Syne . 5 / ea. 


SPECIALS 

Insulated Alligator Clips.1/ each 

Torch Globe Holders .3d each 

15A Car Radio Fuses .1/ dozen 

150 MA Fuses . 1/ dozen 

TRANSISTORISED INTER-GOM SYSTEMS 
FOR HOME & OFFICE 


FROM 


STATION AT.£28/12/6 I 

” ” .£24/16/ I 

” ” .£19/10/ 1 

” ” ..£11/5/ I 

” ” .£6/13/6 1 

” £5/12/6 home use only. 1 

Front Door Phones, 37/6. Inter-office Phones, £6/19/6. | 

All Systems complete with wire and batts. | 

iHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiuiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii, in, min, iiiiiiiiiiiiiiiiiiiiiiiiiiiiuuiiiiiiiiiiftiiiitiiiiiiiiiiT 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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PARTS LIST 


12AT7 


1 Small Standard Instru¬ 
ment Case, 9 x 61 x 
5!in. 

1 Front Panel. 

T Chassis. 

1 Transformer, 150/150 
volts at 30 milliamps, 

6.3 volts at 0.6 amp. 

1 Tuning capacitor, 10- 
100 P F. 

1 5/1 reduction planet¬ 
ary drive. 

1 Dial Scale. 

1 Standard 455 Kc IF 
Transformer. 

1 7 or 8mm slug-tuned 
coil former and can. 

1 5-pin valve socket. 

2 9-pin miniature valve 
sockets. 

1 Single-pole three-posi¬ 
tion wafer switch. 

1 2 Meg potentiometer 
(linear). 

1 2K potentiometer (lin¬ 
ear). 

2 Coax brackets & plugs. 

3 Suitable knobs. 

2 OA650 Silicon diodes. 

1 BA102 Voltage depen¬ 
dent silicon capacitor. 

1 12AT7 Valve. 3 4-tqg Strips. 

1 12AU7 Valve. 2 3-tag Strips. 

2 Rubber grommets, Hookup wire, 
solder screws, nuts, etc. 

RESISTORS (1-watt unless stated 
otherwise) 

1 5K 5-watt wire wound. 

1 1.2K. 1 100K. 

1 1.5K. 1 220K. 

2 22K. 1 1M. 

1 27K. 

CAPACITORS 

2 100 pF 400 volts working plastic. 

2 .001 mF 200 volts working plastic. 

1 .01 mF 400 volts working plastic. 

2 .22 mF 400 volts working plastic. 

1 4 mF 300 volts working electro. 

1 16 mF 300 volts working electro. 

1 50 mF 300 volts working electro. 


TIME 

IM .22 BASE 



SW POSITIONS 

1. 40Mc/S 

2. SPARE 

3. 455Kc/S 


"—MV- 
-±- 27K 

5K 5W 

—vVW- 


2 x OA65Q 


J 50 


150V /ClN 

T \£is 30mA 

4r 16.3VA *£"“] 

lUlMfikfliJ 


SILICON DIODE SWEEP GENERATOR 


240V 

AC 


The circuit diagram of the sweep generator is simple and straightforward. 
The I2AT7 is a two-terminal oscillator , while the 12AU7 provided for two 
cathode followers. The power supply may be omitted it an external supply 

is available. 


citor. Normally, this capacitor is biased 
in the reverse direction with about 
4 volts. Due possibly to some rectifica¬ 
tion of the RF, this fixed bias has been 
found to be unnecessary in our case. 
Again, in the interest of simplicity, this 
refinement has been omitted. 

A 10 to 100 pF variable capacitor 
is also wired across the oscillator tuned 
circuit to vary the centre frequency over 
a fairly wide range. The spindle of this 
capacitor is coupled to the dial on the 
front panel. It should be noted that if 
a wide sweep is required, it will be 
necessary to adjust the LC ratio such 
that the variable capacitor will be used 
mainly toward its minimum position. 

Sweep voltage from the CRO is fed 
via the “Deviation” control, into the grid 
of one half of a 12AU7 as a cathode 
follower, the output of which is used 
to sweep the BA102 capacitor. The 
cathode follower provides a large 
measure of isolation between the CRO 
time-base and the oscillator. It also func¬ 
tions as an impedance step-down device. 

The other half of the 12AU7 is used 
as an output cathode follower for the 
sweep oscillator. By so doing, a fairly 
low impedance is obtained without the 
need for a second winding on each 


oscillator coil. This further simplifies the 
switching. The “Output” control is a 
2K carbon potentiometer in the cathode 
of the cathode follower. 

Although we have used modern 
valves in our unit, there appears to be 
no reason why some of the older types 
could not be used if they happen to 
be on hand. The 12AU7 cathode fol¬ 
lowers could be replaced with a 6SN7. 
We have not tried any other types for 
the oscillator, but it is more than likely 
that a 6SN7 would be satisfactory in 
this position as well, though perhaps 
with some limitation at high signal fre¬ 
quencies. There is no reason why a 
“lash-up” should not be tried before 
building it into the actual metal work. 

The band selector switch has three 



T his is an actual photograph taken 
of a CRO screen in our laboratory. 
The circuits being swept were those 
of a 40Mc filter as used in the 
Deltohet Front End 4 recently des¬ 
cribed. Our new sweep generator 
was used and the marker signal is 
on 40Mc. 


positions. In our case, we provided a 
coil for 40 Me and one for 455 Kc, 
which were those required for our parti¬ 
cular purpose. The 40 Me coil may be 
tuned to 37.5 Me by means of the 
variable capacitor and this enabled align¬ 
ment of the 37.5 Me filter in our 
receiver. A third switch position is 
wired to a 5-pin valve socket to take 
any coil which will enable any other 
desired range to be swept. This facility 
could be particularly useful to those 
amateurs who are contemplating the use 
of high frequency crystal filters in a 
receiver or SSB transmitter. 

The power supply requirements are 
6.3 volts at 0.6 amp for the heaters and 
150 volts at 11 milliamps for the high 
tension. These are provided by a standard 
transformer with secondary ratings of 
6.3 volts at 0.6 amp and 150 volts each 
side of the centre tap, at 30 milliamps. 
The rectifiers are silicon power diodes. 
The power supply may be dispensed with 
if the necessary voltages can be supplied 
from outside. 

The 40 Me coil is wound on an 8mm 
slug-tuned former, inside a £in square 
can. The winding consists of 7f turns 
of 18 B & S enamelled copper wire, 
iin long. If a 7mm former is used, the 
same number of turns should be in 
order. It only means that the slug will 
have to be screwed a little further into 
the winding. 

The 455 Kc coil is a modified IF 
transformer. We used an R.C.S. type 119 
standard IF transformer, but most other 
makes should be suitable. Both 100 pF 
shunt capacitors were removed from the 
windings. Then the start of one winding 
and the finish of the other were con¬ 
nected together, thus connecting them 
in series. In other words, “G” and “B” 
were connected together and “P” and 
“E” were connected into the oscillator 
circuit. 
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2-STATION 

INTERCOMMUNICATION SETS 

Boxed complete with 30 yds. qq /z 
wire and battery— 0 

Post Free 


TRANSISTORISED MICROPHONE MIXER 

Enables 4 microphones to be used from one Input. Separate 
volume controls for each channel. Attractive metal box 6in 
x 2iin x 2iin. Connections by standard Phone plug. 9-volt bat¬ 
tery supplied. £5/7/6 Including Postage. 


CIRCULAR METAL SPEAKER HOUSING complete with 
SPEAKER 

9 7-8in overall diameter, 2iin overall depth. Frequency range 
—90 to 9000 c.p.s. Voice coil impedance, 16 ohms. DUST 
COVER SUPPLIED. Ideal for Cars, Ceiling Installations, Out- 
door, etc. £5/2/6 

Incl. Postage. 


NEW! 2 Watt Transistor Audio Amplifiers 

Completely encapsulated in Epoxy Resin. Works from voltages 
of 4i to 12. Output Impedance 3.2 to 45 ohms. Leaflet supplied 
shows how to use as—1—stereo. Amplifier 2—Stereo. Converter 
3—Intercom. 4—P.A. System. 5—Signal Tracer. 

£8/7/6 Post Free. 


IMPORTED 
RECORDING TAPE 

Plastic Base Extra Good Quality 

3in 200ft, 6/11. 3in 300ft, 10/6. 3in 400ft 

16/11, 5in 900ft 23/6. 7in 1800ft, 46/11. 

Pack and Post 6d reel. 

Empty Spools, 3in, 4/6; 5in 6/6; 7in 8/9. 
Plus Pack and Post 6d each. 


MICROPHONES 
DYNAMIC HMMPEDANCE 

C/w cable, plug and built-in stand 

35/- Post Free 

MICROPHONES-CRYSTAL 

Locally made c/w stand adaptor and flex 
20/6 Post Free 


PORTABLE RECORD PLAYERS 

Attractive Metal Case. 4 speeds with extra 
variable adjustment on each speed. On-Off 
Switch Combined with Pick-up Rest. Good 
Tone and Volume. 

14 gns. 

Plus Freight 6/. All freight forward. 


Protects and Waterproofs all Electrical con¬ 
tacts, windings, etc. Drives off water and 
loosens dirt, scale, etc. 16oz Spray can 

35/- Post Free. 


6 SECOND SOLDERING IRON 

Push Button operation. Works either from 
accumulator or from A.C. Mains through 
transformer. Iron and Transformer. 

85/- Plus Pack and Post 5/. 


ASSEMBLE TOUR OWK 1 
CRYSTAL SET R 

ft 

Complete kit to build pocket-size radio. Full ft 
instructions, case, earpiece and aerial wire § 
included *S 


29/11 


Post Free. 




TRADE ALSO 
SUPPLIED 


m LONSDALE on 
Z ST. 2 


OPEN SATURDAY 
MORNING. 

Please include postage 
Or freight with all orders 


AMPLIFIERS—STEREO TERRIFIC VALUE—VA-130A 

Housed in attractive metal cabinet. Output Power 7 watts per 
Channel. Frequency Response ± 1 db, 40 to 20,000 c.p.s. Har¬ 
monic Distortion — Less than 1 p.c. Hum and Noise — 58 db 
below rated output. Input for full output, 300 M.V. Output Im¬ 
pedance, 4, 8 and 16 ohms. 

Controls (1) phono, Tuber, Auxiliary (2) Stereo. Mono. (3) 
Speaker Reverse (4) Tone. 4 0 

Valves, 1-12AX7, 2-6BQ5, 1-6CA4. 

Size: 9Hn x 4iin x 7in. Weight: 91b. Inch Freight 


C.R.C.—2.26 SPRAY 


SIGNAL TRACERS 

Transistorised. Uses 4 Transistors, 1 diode and thermistor. 
Input Impedance — A.F. Jack, 3000 ohms. 

R.F. Jack, 10,000 ohms. 

Output Impedance, Speaker Jack, 8 ohms. Meter Jack, 10,000 
ohms. 

Inbuilt 2in Speaker, Works from 9-volt battery. Size: 3 l-8in 
x 4 1/16in x 1.13/16in. 

Supplied c/w battery, test leads and carrying case. May also 
be used as Amplifier to check microphones and record players, 

£8/19/6 Post Free. 
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By connecting the two windings in 
this way, the effective inductance obtain¬ 
ed is somewhat more than double that 
available from one winding. This permits 
of a higher LC ratio which makes the 
sweeping operation easier where a 
reasonably wide band-width is required 
for sweeping high grade broadcast tuners. 

With the circuit as shown, we have 
obtained a sweep width of 2 Me at 40 
Me and 20 Kc at 455Kc. These figures 
have been obtained without any trouble 
and are consistent with reasonable amp¬ 
litude and frequency linearity. The freq¬ 
uency linearity, while it does leave some¬ 
thing to be desired by the perfectionist, 
is quite as good and perhaps better than 
that obtained from the transducer type of 
arrangement. Any non-linearity is no 
real inconvenience and can be allowed 
for without any trouble. 

The sweep widths just quoted should 
be ample for aligning the “Deltahet” 
Front End and all 455 Kc IF strips. 
However, for those who would like more 
sweep, it is possible to obtain quite a bit 
more—at the expense of amplitude and 
frequency linearity. 

INCREASED SWEEP 

Although time has prevented us from 
trying this idea, it should be possible to 
get a greater sweep by placing two 
BA102 Silicon Capacitors in parallel. 
Provided both elements were suitably 
matched, they should function satisfac¬ 
torily together. However, this is not easy 
to achieve and some measure of isolation 
would need to be provided. A suggested 
circuit is shown in Fig. 3. 

It should also be borne in mind, if the 
id“a of paralleling the BA102’s is to be 
tri id, that an extra static capacitance of 
approximately 28 pF will be added across 
the tuned circuit. The inductance of the 
tuned circuit therefore will have to be 
reduced accordingly. 

This reduction of L/C ratio means 
that it will not be possible to get twice 
the sweep width, compared with that ob¬ 
tained from one BA102. For those who 
would like to use the system for a sweep 
generator suitable for television work — 
although we would not guarantee any¬ 
thing—it may just be possible to get the 
necessary sweep width. This could be a 
challenge to the experimentally inclined. 

The instrument is constructed on a 
standard aluminium chassis measuring 8 
x 5i x 2 l/8in, which fits into a standard 
instrument case measuring 9 x 61 x 5jin. 
The front panel measures 9 x 6iin. 

The layout of the major components 
is dictated to a large extent by circuit 
requirements. Naturally, the tuning cap¬ 
acitor is in the centre, with the reduction 
drive leading to the dial. The 12AT7 
oscillator valve and the 40 Me coil are 
either side of and immediately adjacent 
to the tuning capacitor. This is done in 
the interest of short leads for the fairly 
high frequency. 

In cases where longer leads may be 
tolerated, the 12AU7 valve and the 455 
Kc oscillator coil are placed on the same 
centre line, with one at each end of the 
chassis. A five-pin valve socket is located 
immediately behind the 40 Me coil. This 
is to provide for plug-in coil facilities 
and its position also permits of fairly 
short leads. Finally, the power transform¬ 
er is mounted on the centre line and on 
the rear edge of the chassis. 

Underneath the chassis, the band 
change switch is located immediately 
below the tuning capacitor. This place¬ 
ment also makes for minimum lead 
lengths in the tuned circuit. The minor 



Tig. 3. This is a suggested met nod oi 
connecting two BA 702 Voltage De¬ 
pendent Silicon Capacitors in parallel 
to obtain a wider sweep width. 
Although we have not tried this, it 
would be a good starting point for 
experiment . 


Fig. 4. This shows 
o n e possible 
method of connec¬ 
ting the sweep 
generator to the 
time-base of the 
oscilloscope. It 
may be possible 
to fit an extra 
terminal to the 
CRO front panel 
and include Cl 
and R1 perman¬ 
ently in the cir¬ 
cuit. 



Fig. 5. This circuit of an envelope 
detector, with AGC system, illus¬ 
trates how the AGC line may be dis¬ 
abled and how connection may be 
made to the CRO vertical amplifier. 

components are grouped mainly around 
the relevant valve sockets. 

The layout of the front panel may be 
seen in the photograph. The controls are 
conviently arranged, with the coax socket 
for the time base input from the CRO 
at the left and a similar socket for the 
RF output at the right. No pilot indi¬ 
cator lamp or power switch has been 
provided, again in the interests of sim¬ 
plicity and economy. Should it be desired 
to fit these refinements, there is plenty of 
room available. 

Most of the components are more or 
less run-of-the-mill variety and very little 
comment is needed. However, the semi¬ 
conductors do need some attention. Even 
with a mains transformer with a secod¬ 
dary voltage of 150 each side of the 


centre tap, a silicon power diode would 
have to withstand a PIV of just over 420 
volts. 

While it may be possible to get away 
with using diodes with a 400 volt rating, 
it is not recommended and those with 
a rating of 500 volts should be used, 
to be on the safe side. The type used 
in our unit is OA650. 

The BA 102 Silicon Capacitor should 
be handled carefully and the pigtails 
should not be cut too short. About half 
an inch for each pigtail should be about 
right. When soldering this element into 
circuit, it is advisable to grasp the leads 
with a pair of pliers to provide a heat 
sink. This will minimise risk of heat 
damage. 

Another point worth mentioning 
relates to the 40 Me oscillator coil. If 
a plastic former is being used, care 
should be taken during any soldering 
process, not to overheat the former. This 
could result in warping or distortion of 


the former with consequent troubles such 
as slug jamming. 

Coming now to the actual use of the 
instrument, the .first requirement is to 
obtain some of the sawtooth waveform, 
which can be taken from the time-base 
of the CRO, as mentioned previously. 

Quite a lot of CRO units have direct 
connections from the plates of the 
cathode-ray tube, brought to the front 


TRANSISTOR 

IGNITION 

For 

CARS, TRUCKS, BOATS, 
LAUNCHES, GO-KARTS, 
TRACTORS 

READY TO INSTALL CONVERSION 
UNITS 

You can eliminate frequent costly tune-ups, 
replacement of distributor points, plugs and 
condensers. 

Get top mileage, better cold weather starting. 
Improve engine performance, idling, accelera¬ 
tion and speed. Save hundreds of pounds in 
repair bills. Fits all battery-ignition operated 
systems. 12 months’ guarantee. 

A special safety feature protects ignition sys¬ 
tem, and prevents engine from starting if bat- 
tcry accidentally reversed. When ordering, 
specify battery voltage, polarity of ground, 
car model. Price includes all leads, hard¬ 
ware, hermetically sealed transistors, high ratio 
coil, ballast, etc. Models for positive or 
negative grounds. 

Free descriptive leaflets on request. 

AH types of transistor units serviced 

QiK-FIRE SYSTEMS 

919 Forest Road 
Lugarno, N.S.W. 53-9377 
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New Shipment 


for Hams 
and Professionals 
PRICE £76-5-0 

During independent tests by an approved authority, receiver returned performances better than specifications indicated 
by manufacturers. Designed and engineered to meet the exact requirements of hams everywhere, the E I L Ham 
Communication Receiver is the result of intensive research to provide a unit that will reliably and efficiently match 
up to the specifications of both amateur and professional operators. Available with Broadcast Band or without. 

SPECIFICATIONS FEATURES 


E.l 


Frequency Range: 3.5- 7.3 MC 

7.0-14.5 MC 
14.0-30.0 MC 

Band Spread: (Ham Band Directly Read) 

3.5 MC 80 M. ( 3.5-3.75 MC) 

7.0 MC 40 M. ( 7.0-7.14 MC) 

14.0 MC 20 M. (14.0-15.2 MC) 

21.0 MC 15 M. (21.0-21.9 MC) 

28.0 MC 10 M. (28.0-30.2 MC) 
Sensitivity: 3uV (Input at 10 MC, SIN/2odb) 

Selectivity: 60db with 7-0-7 KC detuning 

Output Power: 1.5 Watt 

Power Consumption: 50 VA 

Tubes Used: 6BA6 for R.F. Amplifier 

6BE6 for Mixer 

6BA6 for Local Oscillator 
6BA6 x 2 for I.F. Amplifier 

6AL5 for Detector & ANL 

12AT7 for A.F. Amplifier, B.F.0. & 
“$” Meter 

6AR5 for Power Amplifier 
5Y3 for Rectifier 

Speaker to be Used: Permanent type dynamic speaker 
(v.c. 4 or 9 ohms) without 
Output Transformer 

Dimensions: Width 420 mm, Height 215 mm, 

Length 270 mm 

Weight: 10.2 kg . 

Auxiliary Circuit: * Band spread 

★ BF0 pitch control (Beat frequency 

oscillator for CW & SSB) 

★ ANL (Automatic Noise Control) 

★ AVC-MVC (Automatic-Manual 
Volume Control) 

★ Phone jack plug 


1. Selectivity is decided by I.F. circuit. In this equip¬ 
ment a concentrical (back-to-back) type filter is 
used in I.F. crcuit for excellent selectivity. 

2. From 3.5 MC to 30 MC are continuously receivable. 
Especially ham bands are spread and are read di¬ 
rect fust by setting the main dial at the lowest edge 
of the ham bands. 

3. Easy selection of frequency by means of a large 
flywh eel and a dial construction of non-backlash. 

4. One R.F. stage and two I.F. stages ensure high 
sensitivity and selectivity. 

5. Stable operaton is maintained by adopting a single 
bridge circuit and a vertical type meter of medium 
size in S-meter circuit. 

6. In reception of CW, SSB, etc., BFO works solely 
for stable reception at high selectivity. 

7. For eliminating external noises, a formal ANL cir¬ 
cuit is provided for A.F. reception without distortion. 

8. Stand-by circuit is installed enabling coupling work 
with a transmitter. Also, by using a special circuit, 
it is used, in case of transmission, as a monitor of 
telecommunication and modulation degree. 

9. For higher selectivity, Q 5per is connected for fur¬ 
ther facilitation. 


ALSO 4 BAND ALL WAVE RECEIVER 


Range of Receiver Frequencies 

Band Spread: 3.5 

M.C. 

Band 

a.l. 

3.5-3.7 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

Main Tuner: Band 1. 

0.55-1.6 M.C. 




a.2. 

3.7-3.95 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 

Band 2. 

1.6-4.8 M.C. 

7 

M.C. 

Band 

b.l. 

7.0-7.16 M.C. 

Selectivity: —60 db at ± K.C. detuning 

Band 3. 

4.8 M.C.-14.5 M.C. 




b.2. 

7.16-7.33 M.C. 

Sensitivity: (S/N 20 db @ 10 M.C.) 

Band 4. 

10.5 M.C.-30 M.C. 

14 

M.C. 

Band 

c. 

14.0-14.4 M.C. 



Available from your usual Wholesaler or from the Sole Australian Distributors 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 

VICTORIA NEW SOUTH WALES SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 

139-143 Bouverie Street, 121 Crown Street, 81 Flinders Street, 50-54 Little Edward St., 68a Railway Parade, 

Carlton, 34 4161 East Sydney, 355041 Adelaide, 8 5601 Springhill, 20271 West Perth, 283111 
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panel. Where this has been done, it is 
only necessary to make connection to 
one of the horizontal plates, through a 
.22 mF capacitor. 

Some of the more modern instruments 
have a terminal designated “Time-Base 
Out.” In this case, it is only necessary 
to connect directly from this terminal 
into the “Time-Base” socket of the sweep 
generator. 

If the CRO to be used does not have 


voltage doubler type and it can be very 
useful where low outputs are involved. 

The 470 pF capacitor and the 470K 
resistor which form the load for the 
demodulator as shown, are not always 
necessary in practice. The length of coax, 
cable from the demodulator to the CRO 
has a certain amount of capacitance and 
the input resistance of the CRO may 
suffice in place of the resistor shown. 

In cases where a marker signal is fed 



Fig. 6. In many 
cases, the simple 
diode detector will be 
sufficient tor most 
purposes. Where low 
levels are involved, 
the voltage doubler 
shown here can be a 
decided asset. 


this facility, it will be necessary to 
remove the instrument from its case and 
make direct connection lo the time-base 
or one of the horizontal plates. Fig. 4 
shows how this can be done in a typical 
case. The capacitor Cl is used to isolate 
the generator from the DC voltage pre¬ 
sent at the plate of the 884, while the 
resistor R1 minimises the loading of the 
time-base circuit by the capacitance of 
the coax, cable. 

The next step is to connect the RF 
output coax, cable to the input of the 
circuit to be swept. Because this output 
is at a low impedance, care should be 
taken not to connect it in such a 
fashion that undue loading is imposed 
on any of the circuits to be swept. If 
this precaution is not taken, misleading 
results can be obtained, with serious 
misalignment. 

Where it has been necessary for the 
writer to feed the sweep generator into 
a tuned circuit directly, the signal was 
fed via a small capacitor of 2.7 to 3.3 
pF. This only lightly loads the first tuned 
circuit and it is only necessary to 
re-touch this particular circuit when it 
is installed into its final position. It is 
assumed that when this is subsequently 
done, it will be possible to sweep the 
complete unit and so make use of some 
in-built isolation, such as a valve which 
precedes the tuned circuit. 

DEMODULATION 

In general, the foregoing procedure 
is not necessary, as there is usually some 
isolation which can be used to advantage. 
Perhaps the simplest method of coupling 
into the grid of the isolating valve is 
to remove the grid connection tempor¬ 
arily and connect a 100K resistor from 
grid to earth. The generator output is 
then fed directly into the grid. 

Another efficient coupling method is 
to wind a link of about six turns around 
the glass envelope of the valve which 
looks into the circuits to be swept. The 
RF output of the generator is connected 
directly to the link. This method is 
commonly used in the alignment of TV 
receivers. 

As mentioned earlier, the signal must 
be demodulated before it is fed into 
the vertical amplifier of the CRO. If 
it is a receiver which is being aligned, 
then the detector can be used, connection 
being made across the diode load 
resistor, as shown in Fig. 5. 

If the equipment to be swept is not 
equipped with a detector which may be 
used, then it will be necessary to use a 
demodulator probe, similar to that shown 
in Fig. 6. This demodulator is of the 


into the sweep, it may be found that 
the marker spreads across a considerable 
portion of the trace. This is due to too 
high a frequency response in the vertical 
amplifier circuits. The remedy is to 
place more capacitance across the CRO 
vertical input terminals, until an accept¬ 
able marker width is obtained. 

When a receiver is being swept, it 
is advisable to disable the AGC system 
so that it will not have any influence 
on the shape of the response curve. 
Rather than short the AGC line to earth 
and so run the risk of overloading the 
circuits, it is advisable to connect a bias 
battery into the AGC line. The voltage 
should be similar to that normally 
encountered on the line with a signal 
of average level. 

The positive terminal of the battery 


should be connected to earth and the 
negative connected to the point shown 
in Fig. 5. In many receivers, this process 
is not necessary. The manual/AGC 
switch should be set to manual and the 
gain may be controlled with the RF 
gain control. 

It is advisable when sweeping a piece 
of equipment to use only sufficient devia¬ 
tion on the generator so that the skirts 
occupy almost all of the base line. Where 
it is desired to search outside the normal 
pass-band for spurious reponses, then 
it may be desirable to increase the sweep 
width or shift the centre frequency of 
the generator, or both. 

When adjusting tuned circuits by the 
sweep method, it should be done in a 
methodical and careful manner. The 
haphazard twiddling of trimmers or 
slugs should not be resorted to as this 
invariably leads to trouble and possible 
exasperation! 

It is often a good approach first to 
align the circuits for maximum ampli¬ 
tude and then proceed to note the effect 
of each individual adjustment. It may 
even help to write down on paper the 
results of the various adjustments. 

By using this method, it is possible 
to determine which trimmer or slugs 
cause a peak on the right hand side of 
the response curve and which cause a 
peak on the left. Then, by suitable 
adjustment, the correct shape of response 
curve should be obtained. 

Where a flat topped response curve is 
desired, in practice it is seldom possible 
to obtain a true flat top. Generally, 
there will be one or more dips in the 
curve, but if the difference between 
peaks and troughs is no more than one 
or two decibels, then all should be well. 


WHEN NOTHING CAN BE LEFT TO CHANCE 
/1PCOLSX 

SOLDERING TOOLS 

Were selected for: 

Soldering terminations in the 

COMPAC REPEATER UNITS 

(Trans-Tasman, Trans-Pacific submarine cable) 

Solder joints of the highest quality and 
dependability are vital when equipment 
must operate unattended on ocean 
beds — for years! 

YOU can gel this top qualily in solder 
joints by using: 

ADC0LA SOLDERING TOOLS 

Made in Australia by: 

ADCOLA PRODUCTS PTY. LTD. 

673 Whitehorse Road, Mont Albert, Vic. Tel. 88 4331 

N.S.W.: Jocoby Mifchell & Co. Ply. Ud. Tel.:61 3411 ... 4 4 . ... ... 

Old : T H Marlin Pty. ltd. Tab.: 2 1785-6-7. !££?i? boo ’shield 

W.A.: C. L. Sedunary & Company Tel.:21 2126. Fitted with Accessories. 

and all principal radio parts supply houses 
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iF^SUt-ATED PiWii RSSlSTCIitS 

Now made in Australia! 


0-032 



This range of Insulated Power resistors is intended to 
replace the smaller size of cement coated wirewound 
resistors. The remarkable reliability of Metox resistors has 
been confirmed by the use of some millions in radio and 
television receivers over the past years. 


DESIGNATION 

MAXIMUM LENGTH 

POWER 

RATING 

RANGE * 

OF VALUES 

F32 

|| inches 

A Watts 

20 n to 25K 

F33 

1 finches 

6 Watts 

30/l to 39K 

F34 

1 ffinches 

8 Watts 

to S6K 

F35 

2 ^ inches 

10 Watts 

SO/l. to 68K 


♦Values down to 10n, 15n . 20A and 25H can be supplied on types 
F32 to F35 respectively to special order. 


TOLERANCE:. The normal manufacturing tolerance is ± 5 % 

but other tolerances are available to special 
order. 


STABILITY: ..After* twelve months storage the average 

resistance change is less than 2% 


STABILITY There is less than 3% change in ohmic value 

UNDER LOAD:.after 1.000 hours operation at full rated power. 


TEMPERATURE 

COEFFICIENT: 


Less than ± 0 035% per C C. 


DIELECTRIC 

STRENGTH: . 600 volts r.m.s. 

OVERLOAD The Application of ten times the rated load 

PERFORMANCE: .... for five seconds results in a resistance change 
of less than 2%. Typical resistors change less 
than 0-5%. 


MAXIMUM SURFACE 275 °C. This limitatiipn is due entirely to the 


TEMPERATURE:.nature of the insulating coating. The ambient 

temperature should be restricted to a maximum 
of100 J C. 


VOLTAGE The maximum voltage which may be applied 

LIMITATION:.end to end of the resistor is determined by the 

permissible power which the resistor can 
dissipate. 



W*l_w VN 

F32 
25 K Cl 

■ 


ACTUAL SIZE 


Variation of 
permissible 
Power 

Dissipation with 
Ambienc 
Temperature 



AMBIENT TEMPERATURE (°C) 


the welwyn power oxide resistor is a medium power 
component which gives outstanding performance under 
all conditions. It has been designed specifically for use in 
domestic radio and television receivers, but its inherent 
properties lend themselves to use in many other appli¬ 
cations where a low cost resistor of great reliability is 
required. The range of resistance extends to values higher 
than are available in wirewound resistors of similar size. 

The resistance element is composed of a metal oxide 
which is bonded to a porcelain rod at red heat. This pro¬ 
cess results in a resistor which is extremely rugged both 
electrically and mechanically. In the uncoatcd form the 
resistance element is very highly resistant to mechanical 
damage and to the cfifccts of moisture. The coating of 
silicone cement which is applied over the body and caps is 
intended to provide an insulating cover rather than to pro¬ 
tect the element. The thickness of the coaling is such as to 
withstand a potential in excess of 600 volts r.m.s. between 
the resistor and a body in contact with the surface. 

Connection to the resistance element is made through 
silver plated end caps which ensure a low contact resis¬ 
tance and freedom from noise. The terminal wires are 
securely attached to the end caps before they are assem¬ 
bled and considerable force is required to detach them 
from the caps. The leads are hot dip tinned in order that 
the resistors may be readily soldered into circuit. The low 
weight of the resistor enables it to be supported by means 
of its terminal wires. 


The graph appearing above shows the amount of de¬ 
rating which will be necessary when these resistors are 
operated at ambient temperatures above 40°C. 


Other Welwyn products: 

• Insulated High Stability and Panclimatic Carbon Resistors 
G Miniature Metox Resistors 

• High Voltage and High Value Resistors 

• Wire Wound, Carbon and Toroidal Potentiometers 

• Vitreous Enamelled and Cement Coated Wire Wound Resistors 


Because of the type of construction adopted for those 
resistors the reactance is kept to a low level. The effects of 
inductance and self-capacitance can be neglected when 
used at frequencies up to 10 Mc/s. 

Comprehensive tests have proved that operating these 
resistors under the most arduous conditions will not 
cause failure. 




ELWYN 

ELECTRICAL 

COMPONENTS 


Obtainable from your 
usual wholesaler or 


WELWYN ELECTRIC (AUST.) PTY. LTD. 

588 Little Collins St. f Melbourne. Telephone: 62 3191 
Branches in Sydney and Adelaide 

HIHHHBHHHHHHHHfflnfiHHHfflHHHSHflHI 
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A High Frequency 
Crystal Filter 

Here is a simple, high frequency crystal filter, which 
might well hold the answer to many amateurs* prob¬ 
lems of securing adequate selectivity in a proposed 
SSB transmitter or receiver. Although the filter is 
not difficult to align by conventional methods, the 
sweep generator featured elsewhere in this issue 
would be ideal for checking its alignment and 
response. 


Our prototype filter fitted neatly into 
the can from a discarded MN26 IF. 
Transformers designed for TV sound 
IF were used to couple the filter into 
our test circuit. 


By Keith Jeffcoat 

I N recent years there has been much interest in high 
frequency crystal filters between 5 and 9Mc, particularly 
among home constructors. Filters on these frequencies offer 
numerous technical advantages in the generation and recep¬ 
tion of SSB signals and, since suitable crystals are now quite 
readily and cheaply available, they probably come closer 
to suiting the average amateur’s pocketbook than do the 
more exotic, but expensive, low frequency crystal or 
mechanical filters. 

In a receiver, a high frequency crystal filter means that, 
with single conversion, it is possible to obtain both good 
image rejection and ideal SSB selectivity characteristics. 
Where single conversion is used, it also means that the 
receiver local oscillator stability is improved by virtue of 
the fact that it can now be run at much lower frequencies 
than with a single conversion to say the standard IF of 
455Kc. 

In a SSB transmitter the use of a high frequency filter 
can save at least one, and possibly several stages of frequency 
conversion, with the consequent reduction of oscillators 
which might produce unwanted spurious signals that could 
be present in the output. 

FILTER DESIGN 

Much work has been done on the design of HF crystal 
filters and some excellent arrangements, capable of producing 
a variety of band pass characteristics at differing insertion 
losses, have been worked out. Space does not permit us to 
supply full details of the mathematics or design of the units, 
but readers interested in this aspect are referred to the list of 
references at the conclusion of our article. 

Briefly, however, our circuit is a hybrid of the familiar 
full lattice configuration and makes use of the fact that many 
crystals in the 5 to 9Mc range have a “pole” to “zero” 
spacing which is close to the optimum bandwidth required 
for SSB working. 

When used in a filter, all crystals show two distinct 
resonance points. One, the lower frequency of the two 
occurs at series resonance where the RF resistance of the 
crystal is lowest and is popularly known as the “zero” 
resonance point. The higher parallel resonant frequency 
occurs where the RF resistance is largest and is known as 
the “pole” frequency of the crystal. 

In our filter, we have made use of the surplus FT243 
type crystals which seem to be in plentiful supply. On 
checking over a number of these crystals we found that, if 
four crystals with the same marked frequency and produced 
by the same manufacturer were checked for pole-zero spac¬ 
ing, there was a good chance that at least two of the 
crystals would have the same spacing and possibly all four 
might be the same. 

A glance at our main circuit diagram will show that 
two of the crystals are marked FI, the other pair being 
marked F2. The pair markea FI should have the same pole- 
zero spacing (preferably around 1.5Kc) and their pole and 
zero frequencies should also be the same. The pair marked 
F2 should have pole frequencies which are identical with 
the zero frequencies of the FI crystals. 

When crystals having these characteristics are used in 
this circuit the flat bandpass achieved will be somewhere 
between the pole-zero spacing of the FI crystals and the 
overall pole-zero spacing of the FI plus F2 combination. In 
our case we achieved a flat bandpass of 2.2Kc with a pole- 
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zero spacings of 1.6Kc on the FI crystals and 1.7Kc on the 
F2 crystals. 

Checking of pole-zero spacing on crystals can be most 
easily accomplished with the aid of a frequency meter and 
the station receiver using the test set-up given elsewhere in 
this article. 

The frequencies to be measured should be known fairly 
closely so that the receiver may be set appropriately. The 
selectivity of the receiver should be broad enough preferably 
to accommodate the actual pole-zero spacing without 
resetting. The receiver “S” meter will show a sharp rise at 
the zero and a sharp dip at the pole as the frequency meter 
is tuned across the range. 

When checking on the pole-zero spacing you might be 
surprised to find that, even though you have obtained four 
crystals with identical marked frequencies, their actual fre¬ 
quencies may differ by as much as 5Kc. Our article on 
crystals (October, 1963) will give all the information 
necessary to shift suitably the frequency of the crystals and 
the actual job should present no problems, provided care 
and patience is exercised. 

In the author’s case, several sets of crystals were matched 
in the course of a single evening with only one failure, and 
that caused through impatience and too heavy a hand on 
the grinding slab. 

In the construction of our filter we used a type of 
“cross” shaped chassis, the centre plate of which separates 
the input from the output sections of the filter. The dotted 
line on our diagram represents this centre plate and shows 
the disposition of components on either side of it. 


The " Chassis " for our fil¬ 
ter was constructed from 
20-gauge brass shaped into 
the form illustrated above. 

The use of miniature coil formers allows all components 
to fit easily into the available space. 
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•re FOR THOSE INTERESTED IN RADIO, TV & 
iJ ELECTRICAL SERVICING CONSTRUCTION 



NO TDOL-NO SOtDERfNC 


PRICE OF 1001 KIT. £5/19/6 

PRICE OF 1002 KIT. £9/19/6 


ELECO ELECTRONICS KIT 

ELECQ Educational Electronic Kits are ideal for the radio beginners. A large 
number of units such as crystal sets, transistor sets, Intercoms, Morse practice 
sets can be built up with these kits. No soldering is required and full, simple 
instructions are given for all circuits, together with wiring' diagrams, etc, 
Anyone can follow these instructions and make some very efficient and worthwhile 
units. A baseboard and all necessary parts are supplied. The following circuits 
can be made up from the 2 kits and all Instructions and details are supplied in 
the form of handbooks with diagrams and information on how the circuits work, 
etc. Model 1001. CIRCUITS THAT CAN BE CONSTRUCTED. 1. Germanium 
Diode Radio. 2. Germanium Diode Radio. 3. 1. Transistor Radio. 4. Germanium 
Diode 1 Transistor Radio. 5, Germanium Diode 1 Transstor Radio. 6. Grounded 
Base Detector 1 Transistor Radio. 7. Grounded Collector Amplifier. 8. Grounded 
Emitter Amplifier. 

MODEL 1002. 

1. Germanium Diode Radio. 2: Ger 
manium Diode Radio. 3. 1 Transistor 

Radio. 4. Germanium Diode 1 Transistor 
Radio. S. Germanium Diode 1 Transistor 
Radio. 6. Grounded base Detector 1 Tran¬ 
sistor Radio. 7. Grounded Collector Amp¬ 
lifier. 8. Grounded Emitter Amplifier. 9 
Resistance Coupled 2 Transistor Radio 
10. Germanium Detected 2 Transistor 
Radio. 11. Transformer coupled 2 Tran¬ 
sistor Radio. 12. Short Wave Radio. 13 
Radio Frequency Oscillator. 14. Morse 
Code Practising Set. IS. 2 Transistor 
Audio Frequency Oscillator. 16. A2 Tele¬ 
graph Transmitter. 17. Wireless Micro¬ 
phone. 18. 2 Transistor Intercom. 19. 
2 Transistor Audio Frequency Amplifier. 
20. Signal Tracer. 

After building these circuits many more 
experimental hookups could be built ac¬ 
cording to the experience of the operator. 
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EXTRA SPECIAL! 



Elec. Phone Loud Hailer with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at . . . . £7/19/6. 



t 
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Vega B1 Germanium Radio 

This radio is operated by a germanium diode 
and has a High Q tuner that provides a much 
clearer reception than that of the older-type 
crystal sets. An outdoor aerial and earth 
axe necessary for long-distance reception. For 
local reception, a lead with clip is g* / 
supplied and a crystal earpiece. Price aO 1 



Lark PT. 5G Crystal Radio 

Although this is a pocket-size set, it will give 
good reception if an efficient aerial and earth 
are used. An indoor aerial lead with clip 
and a crystal earpiece are supplied. A germa¬ 
nium diode is used for better per- E/ 

formance. Price . ■ 



RADIO DIRECTION 
FINDER MODEL RN381 

Ideal for small boats, etc. Operates from 
4 torch cells, which will give months of 
service. 

Three bands are provided, as follows: 

The Beacon Band—200 to 400KC (Band B) 
enables reception of Aircraft and Marine 
Beacons. 

The Broadcast Band—535 to 1605KC (Band S) 
for reception of all broadcast band stations. 
The Marine Band—2-2 to 6.5 MC (Bland M) 
reception of broadcasts from other craft 
and shore stations. 

The set uses 9 transistors, I diode and 
1 thermistor and has a rotary rod antenna 
for direction finding on cither beacon or 
broadcast bands. 

A telescopic aerial is provided for reception 
on Marine Band. 

By use of the efficient tuning meter in 
conjunction with sensitivity, control rotary 
antenna and compass card, it is easy to plot 
your position on a chart and the set can be 
used for homing when required. 

Also, this receiver is excellent for reproduc¬ 
tion of programs from broadcast stations for 
entertainment. 

Price is very reasonable at 59gns plus freight. 
Weight is 111b packed. 


WRITE FOR YOUR FREE 60-PAGE 
price list of RADIO & TV, compon- 
ents, etc. 

SPECIAL NOTICE 

All parcel* sent Registered Post unless other* 
wise stated. Postage or Freight must b# 
Included with order. 



SANWA MODEL 3701V 
MULTITESTER 

Sanwa 370N Multi-tester has 100,000 O.P.V. 
sensitivity on DC range. Will take place of 
V.T.V.M. for most purposes. 

Ranges are as follows: DC volts: 100 mv, 2.5, 
10, 25, 100, 250, with sensitivity of 100,000 
O.P.V., 1000, 5000V <10.000 O.P.V.). AC 

Volts: 2.5, 10, 25, 100, 250, 1000, (10,000 
O.P.V.). DC Amps: 10 micro amps. 100 micro- 


OHMS 
With Centre 
Readings 


0-5000 I 

50,000 

500,000 

40 

400 

4,000 

5 Megs. 

50 Megs. 


40,000 

400,000 



DB Minus 20 to Plus 62. Batteries used, 6 
only UM3 pencil cells. Dimensions, 7 x 5’ 2 x 
2\ inches. Price £19/4/9. Plus 12’ 2 per cent 
tax. 

TEST EQUIPMENT 

Below Is listed our range of Test Equipment 
showing prices, etc. Should you be interested 
and want further information, please write for 
our test equipment catalogue. Hioki THP60 
Multimeter 2,000 O.P.V. Price £2/15/3. Sales 
tax 6/11. Hioki THJ30 Multimeter 4,000 
O.P.V. Price £3/12/8. Sales Tax 9/1. 

Hansen FN Multimettr 20,000 O.P.V., £15/15/. 
Sales tax, £1/19/5. Hansen M100 Multimeter 
33.000 O.P.V., £31/8/4, £3/18/5. Sakura 

Multimeter 20,000 O.P.V. £8/10/. £1/1/3. 

TMK 500B Multimeter 30,000 O.P.V. £13/15/. 
£1/14/5. TMK TP10 Multimeter 2,000 O.P.V. 
£5/12/6. 14/1. TMK TP5S Multimeter 20,000 
O.P.V. £8/2/6. £1/0/4. Wizard 200H Multi¬ 

meter 20.000 O.P.V. £5/4/8. 13/1. Kew 
PV200 V.T.V.M. £23/8/. £2/18/6. Kew High 
Voltage Probe, £5/8/, 13/6. Kew RF Probe. 
£5/8/. 13/6. Itoka 1T1—1 Signal Injector. 

£1/18/6. 4/10. TMK LC15 Capacitance Resistor 

Tester. £18/10/. £2/6/6. Tech TC2 Valve 

Tester. £15. £1/17/6. Leader LSG100 Sig¬ 
nal Generator. £16. £2. Leader LSG11. Sig¬ 
nal Generator £15. £1/17/6. Leader LSG200 

Slonal Generator. £27/4/6. £3/8/1. Leader 

LSG531 Sweep and Marker Generator. 
£78/16/8. £9/17/1. Leader LBO 3A Oscillo¬ 
scope. £88/15/. £11/1/10. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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Whether you follow our layout or settle for one of your 
own, it is important that a minimum of coupling exist 
between the input and output of the filter, particularly the 
tuned circuits LI and L3; otherwise your chances of obtain¬ 
ing a good shape factor may be doomed from the start. 

The general layout and positioning of all components 
is shown in our side and end photographs of the unit. In 
our side view the input section is on the left-hand side of 
the centreplate and the output section on the right. The 
end view shows the input section only, with the positions 
occupied by the toroidal winding L2 and the trimmer across 
the first F2 crystal. 

This toroid is a standard fin diameter unit and is wound 
with 18 turns of 22 B&S enamelled wire. Our drawing 
(elsewhere in the article) shows the method of winding this 
toroid and, -through number coding, shows the method of 
bifilar connecting it into the circuit. 

The input' and output tuned circuits, LI and L3 % are 



"Pole 1 ' and "zero" spacing of crystals can quite easily 
be determined by means of the test set-up shown above. 
The accuracy of results will depend much on the use of 
a good frequency meter as a signal source. 

wound on Ducon miniature slugged coil formers and each 
consists of 43 turns of 28 B&S “jumble” wound. 

The 2-15pF trimmer across the input F2 crystal is a 
tubular silvered-ceramic type normally chassis mounted. Since 
neither end of this trimmer is connected to ground we could 
not chassis mount it, but instead soldered a short length of 
18-gauge tinned copper wire to the locking nut and mounted 
the trimmer, via its leads, on the socket pins of F2. 

As a shield can for the filter we used the case from a 
discarded IF out of an MN26 compass receiver. Strictly 
speaking, however, it is not necessary to shield the whole 
of the filter and a simple aluminium shield around the 
lower portion, say, from the crystal sockets downwards, 
would be adequate. 

After construction the filter can be tested and aligned 
either in the receiver or transmitter for which it is con¬ 
structed, or by inserting it in a test chass’s such as we used 
with the prototype. The details of our test setup are pub¬ 
lished for those who wish to adopt this course. 

Whether aligned in our test setup or in the equipment 
for which it is intended, by far the most satisfactory method 
of alignment is with aid of the sweep generator and oscillo¬ 
scope as described by Ian Pogson in this issue. 

Probably the two most popular frequencies for high- 
frequency filters would be 5.5 and 9Mc, and those who 



The use of tuned circuits, in lieu of resistive loading, 
across the input and output of our filter gives a good 
passband response with the minimum of insertion loss . 

I 

wish to use the sweep method of alignment could use the 
following coil data to construct suitable coils for the sweep 
generator: 5.5 Me, 27 turns of 28 B&S enamelled wire close 
wound on a fin former; 9 Me, 18 turns of 22 B&S enamelled 
wire on fin former, close wound. Both of these coils could 
be plugged into the 5-pin socket provided on the generator. 

Alignment of the filter in a conventional manner is best 
accomplished with the aid of an accurate frequency source, 
such as the Bendix BC221, which can actually be used to 
plot a curve of the filter’s frequency response. Failing this, 
an ordinary signal generator can be used, provided some 
care is exercised. 

With the conventional method of alignment the input 
signal should be set to approximately 500 cycles below the 
pole frequency of the FI crystals and the slugs in LI and 
L3, plus the trimmer across L2, adjusted for maximum 
response. 

When this has been done, rock the dial on the frequency 
meter so that the signal is slowly and uniformly moved 
across the passband of the filter, at the same time noting 
the amplitude changes on your output measuring device 
(“S” meter of the receiver or what have you). When you 
have been across the passband once or twice you will begin 
to get a “mind’s eye” view of the filter shape. 

Unless you have been unusually lucky with your initial 
alignment you will find that the filter exhibits a number of 
“peaks” and “troughs” over its passband area. 

Using a sweep generator the elimination of these varia¬ 
tions in passband response is a very simple matter indeed, 
but failing this the next best step is to make small adjust¬ 
ments in the setting of the trimmer across L2, noting the 
effect which each adjustment has on the passband shape. 

This method takes somewhat longer, but with patience 
it is possible to smooth the passband into a series of small 
“ripples,” the maximum to minimum amplitude variation 
between which is not greater than 2dB. 

During these adjustments you may notice that the total 
passband width varies with individual settings of the trimmer. 




The circuit above shows the test set-up we used when checking the filter for response, etc. The two transformers 
used in the circuit were sound IFs from a TV receiver. High "Q" transformers should not be used lest they have 

an effect on the filter's shape. 
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FILTER TEST CIRCUIT 
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SPECIFICATIONS 


PARTS LIST 


PRICES 


Bakelite type 1 A grade to B.S. 1137 . 
Bakelite type 3 “B” grade ot B.S. 1137 

Board thickness:— 

3/64in “A” grade . 

1/ 16in “B” grade . 


No. 253 Wedge Pin 
No. 285 Eyelet Tag 

No. 314 Turret Pin 
No. 315 Crimping Tool 
No. 313 Turret Pin Tool 


£2 13 3 per 1,000 
£3 12 4 per 1,000 

£1 17 3 per 1,000 
£2 9 1 exempts tax. 
On application. 


Hole size:— 
.lin 


Hole spacing:— 
.045in 


No. 303 3in x 3in 

No. 304 6in x 6in 

No. 305 9in x 9in 


Board 

Sizes 


Special sizes cut to order 
Maximum size available, 
34in x 24in 


3 5 
11 5 


Above prices 
plus 12% s./tax. 


APPLICATION DETAILS 

The .1-inch centres board is ideal for miniaturised electronic construction, being versatile and adaptable to 
many applications. It is suitable for prototype construction, production units and as a matrix for laying out 
printed circuits. The 315 crimping tool is used as side cutters. In addition to fixing components in position, 
by the double action jaw s which cut and flatten component pigtails. This holds the component in place and 
provides a termination point for soldering circuit wiring thereto. 



Marketed by 

ZEPHYR PRODUCTS PTY, LTD. 

_5_8__H_LGJ1 STREET, GLEN IRIS, S. E.6, VICTORIA 

MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS D. K. Northovcr L Co.; Neil Muller Ltd; Homecrafts <Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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across L2. This is quite normal since 
the setting of this trimmer will vary the 
pole-zero spacing of the crystals to a 
limited extent. 

The small 2-15pF trimmer across the 
first F2 crystal is used to sharpen the 
slope on the high frequency side of the 
filter. The proper setting of this trim¬ 
mer is only a few pF, probably 5 to 
10pF, and its adjustment can be achieved 
by the same method as was used to 
arrive at the flat top on the passband, 
namely, that of shifting the signal slowly 
across the filter passband and observing 
the amplitude chances which various set¬ 
tings of the trimmer produce. 

If this trimmer is set to provide too 
much capacitance across the crystal it 
will produce a new filter lobe on the 
high frequency side and outside the 
normal passband. With the proper set¬ 
ting the trimmer should provide a sym¬ 
metrical passband without introducing a 
new lobe. 

The need for this trimmer is, by the 
way, caused through small variations in 
crystal holder and crystal capacitance, 
even where four crystals and holders of 
identical manufacture have been used. 
If crystals and holders of different manu¬ 
facture are used in the unit, it may not 
be possible to achieve the passband 
shape required. 

In closing this article we might men¬ 
tion that members of the Wireless Insti¬ 
tute who feel they would rather bypass 
the work involved in grinding and/or 
etching their crystals to frequency could 
write to Arie Bles, VK2AVA, of 33 
Plateau Road, Springwood, N.S.W., and 
obtain sets of crystals already matched 
for this filter. The cost, we understand, 
is very reasonable. 

At the time of writing a three-band 
SSB transceiver designed to use this 
filter is under construction, but we are 
unable to say when it will appear in 
print. 



The number coding on our toroid 
drawing relates to the main circuit 
diagram and shows how the unit 
should be connected. If you have 
difficulty procuring a toroid , the tun¬ 
ing slug from a BC611 tank coil 
makes a good substitute . 

REFERENCES: 

Bles, “High Frequency Crystal Fil¬ 
ters,” Amateur Radio, February, 
1963. 

Vester, “Surplus Crystal High Fre¬ 
quency Filters,” QST, January, 

1959. 

Healey, “High Frequency Crystal 
Filters for SSB,” QST % October, 

1960. 

Kosowsky, “High Frequency Crystal 
Filter Design Techniques and 
Applications/’ Proceedings of the 
IRE (America), February, 1958. 

Bles, “Modification To High Fre¬ 
quency Filter,” Amateur Radio, 
April, 1963. 

Pogson, “Grinding, Etching, Plat¬ 
ing Crystals,” Radio TV and 
Hobbies, October, 1963. 


TRANSISTOR PREAMPLIFIER-NOTE 


It would appear that one or two 
readers have encountered a puzzling 
effect which occurs when the AC version 
of the “Transistor Magnetic Pickup Pre¬ 
amplifier” (November, 1961) is used with 
certain valve amplifiers. With such 
amplifiers, the preamp appears to have 
a “warm up” time of some 15-20 
seconds. Some readers also noted that 
the balance control became noisy. 

As far as we have been able to dis¬ 
cover, the effect occurs with amplifiers 
having a high resistance input circuit, 
connected directly to the grid of the first 
input stage. It does not occur with 
amplifiers having input coupling capa¬ 
citors or low resistance input circuits, 
nor with circuitry which divides the 
input signal for balancing purposes. 

The answer lies with the output 
coupling capacitors used in the preamp. 
The DC version of the circuit was 
intended for use with valve amplifiers 
only, and was fitted with 0.047uF cera¬ 
mic capacitors. However, it was envis¬ 
aged that the AC version could be used 
with a variety of amplifiers, including 
transistor units. Accordingly, it was fitted 
with 25uF coupling capacitors. 

When this version of the preamp is 
connected to a valve amplifier and power 
is applied to the preamp, the 25uF 
capacitors may charge up through the 
grid circuitry of the amplifier. 

Charging current will therefore flow 
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for a period determined by the grid 
circuit resistance and the voltage drop 
produced by the charging current will 
tend to bias the input valve toward 
cutoff. 

With some few ampliers, the first 
valve is apparently cut off for some 15 
to 20 seconds, making it seem as if the 
preamp takes some time to warm up. 

The balance control noisiness is, no 
doubt, due to occasional leaky electro¬ 
lytic capacitors, which permit a small 
direct current to flow through the con¬ 
trol. 

In those few systems in which it is 
evident the “warm up” effect may be 
removed simply by replacing the 25uF 
coupling capacitors with the 0.047uF 
ceramic units shown in the DC version. 
The same substitution would effect a 
permanent cure where leaky electrolytics 
have caused the balance control to be 
noisy in operation. 

If you have the 25uF capacitors in 
circuit, but have noticed neither the 
“warm up” effect nor the balance control 
noisiness, the matter may of course be 
regarded as an academic point only. It 
would appear that with most amplifiers 
the cutoff effect is either non-existent, 
or lasts for so short a period that it is 
never noticed. This being the case, there 
is hardly any point in reaching for the 
soldering iron! 
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World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less thafi 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustrLilian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

M.4S8 
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The prototyper complete in its plastic cabinet. The complete receiver is 
assembled on a one-piece printed-wiring board, which simplifies assembly. 

TRANSPORTA 7 


1 1 


FOR ’64 


We realise that it isn't cuite 1964 yet, but this set is such a good per¬ 
former that it seems fairer to class ih in with noxt year's projects. An 
up-to-daie version of our "RF Transporta Seven," it features single¬ 
board construction and a plastic case. When fitted with the latest 
high-frequency transistors it will give really outstanding performance, 
and is equally suitable for country, and local reception. Why not give 
yourself a Christmas treat and put it together? 

Ilf Stowe 

the 1960 receiver around a single printed 
wiring board which mounts in the 
plastic cabinets. And when they had 
solved most of the modification prob¬ 
lems, they contacted us. 

This was both to see how we liked the 
idea, and to offer us the opportunity to 
modify or improve the design if develop¬ 
ments since 1960 had indicated that 
improvements or modifications were pos¬ 
sible or necessary. 

When we learned of these develop¬ 
ments and plans, we were quite inter¬ 
ested, for a number of reasons. 

One reason was that we felt that the 
idea of a “Transporta” receiver in a 
plastic cabinet would appeal to readers 
more than the previous leatherette-cover¬ 
ed wooden cabinets had done. 

As readers most likely realise, plastic 
cabinets are normally out of the ques¬ 
tion for home construction projects, 
because the dies and moulds required 
for their manufacture make them un¬ 
economical for all but large-scale pro¬ 
duction. When one realises that suppliers 


“TT'S an ill-wind,” runs the old maxim, 

I “that blows nobody any good.” 
Twelve months or more ago, radio and 
TV receiver manufacturers felt such an 
ill wind—one that put some right out 
of business, that forced others to quit the 
field, and still others to dispose cheaply 
of components, cabinets and machine 
dies, which limited demand had rendered 
surplus. 

Most of the bankrupt and surplus 
components were sold, in due course, for 
a fraction of their nominal value, to 
smaller firms catering for the home¬ 
builder and hobby market. 

One such firm, R.C.S. Radio Pty. Ltd., 
were able to obtain a quantity of two- 
tone plastic portable receiver cabinets. 
These were of a style which, with only 
minor modifications, was quite suited to 
a receiver o.f the type which we had 
described in the November, 1960 issue— 
the “RF Transporta Seven.” 

Struck by the suitability of the 
cabinets for this design, R.C.S. Radio 
set to work and developed a version of 
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of kitsets for our projects can only think 
in terms of hundreds or at most a few 
thousand, it becomes obvious why 
advertisers were only able to supply 
wooden cabinets. That is, before the 
recent “depression” in the industry 
resulted in the events mentioned above. 

Another reason why we were inter¬ 
ested in a re-presentation of the “RF 
Transporta Seven” was that a number of 
new transistor types had been released by 
various manufacturers since the design 
was first published. A re-presentation of 
the set would afford us with the oppor¬ 
tunity of experimenting with the newer 
transistor .types, checking their compata- 
bility with the design and noting anv 
improvements in performance which 
they might make possible. 

IMPROVEMENTS ? 

Yet another reason was that re¬ 
presentation of the design would allow 
us to suggest to readers one or two 
worthwhile modifications which could be 
made to the set—improvements which 
further tests on the receiver had shown 
were possible. 

These, then, are the reasons why we 
are presenting the “RF Transporta 
Seven” receiver once again. In a new 
and more attractive case, more easily 
assembled on a single wiring board, and 
capable of better-than-ever performance, 
we feel that it is quite up to current 
and near-future standards. Build it up, 
and we feel sure that you will agree with 
us. 

With explanations over, let us now 
turn to the circuit of the receiver and 
discuss the position regarding modifica¬ 
tions and the newer transistor types. 

Before we go into detail, however, it 
may be advisable to briefly run over the 
circuit and brush up on its general 
features. 

The “front end” or tuner section of 
the receiver employs three transistors in 
a standard superhet circuit. The first 
transistor is employed as an RF ampli¬ 
fier, the second as a self-oscillating mixer 
or “converter,” and the third as an IF 
amplifier. 

The RF stage is a non-neutralised 
common-emitter circuit, receiving its in¬ 
put from a ferrite rod aerial coil. Partial 
mismatch of this stage provides adequate 
gain while obviating the need for neu¬ 
tralisation — which in tuned amplifiers 
tends to be rather cranky and difficult 
to adjust for optimum performance. 

The mixer stage functions as a com¬ 
mon-base local oscillator, a diode mixer 
and an IF amplifier. The IF components 
in the collector current of the transistor 
develop signal voltages across the primary 
of the first IF transformer, IFT1. 

IF STAGE 

The secondary of IFT1 couples them 
to the base of the IF amplifier transistor, 
which is again in a common-emitter con¬ 
figuration. Amplified IF components 
appearing in its collector current are 
transferred through IFT2 to the second 
detector diede. 

AGC voltage derived from the second 
detector is applied to the base circuits 
of the RF and IF amplifier transistors. 
The AGC is of the “reverse” type, i.e., 
increasing signal reduces the bias current 
of the amplifier transistors and hence re¬ 
duces their emitter current and gain. 

The volume control forms the principal 
part of the second detector load. Part 
of the audio voltage which appears across 
the volume control thus forms the input 
signal for the first audio amplifier stage, 
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number of minor improvements and modifications, and has also been arranged to accommodate the latest high gain IF 

transistors. The text explains the reasons for the changes. 


which is a simple common-emitter cir¬ 
cuit. 

This stage is capacitively coupled to the 
base of the following driver stage, which 
is a class-A stage and once again in the 
common-emitter configuration. The out¬ 
put of the driver stage is transformer- 
coupled to the bases of the output tran¬ 
sistors, which are connected in a push- 
pull class-B common-emitter configura¬ 
tion. 

An output transformer is used to 
match the transistors to the impedance of 
a speaker voice coil. Negative voltage 
feedback is applied to the emitter of the 
driver transistor from the voice coil, re¬ 
ducing the gain and distortion by some 
5 or 6 dB. 

The audio section will deliver more 
than 300 milliwatts of audio power to a 
3.5-ohm load at a frequentcy of 1 Kc/s 
and a supply potential of 9 volts, which is 
more than adequate for most purposes. 
The frequency response is 3dB down at 
approximately 80 cycles and 5 Kc/s, 
which is also adequate. 

Let us now consider the circuit details 
in which the present circuit differs from 
that published in November. I960—in 
other words, the improvements and modi¬ 
fications which have been made. 

STEP C1RCUT 

Perhaps the most obvious addition to 
the circuit is a series resistor-capacitor 
combination connected between the col¬ 
lector and base electrodes of the audio 
driver transistor. The purpose of these 
components is to introduce negative feed¬ 
back at high frequencies, reducing the 
loop gain of the main negative feedback 
circuit and increasing the stability margin. 

Associated with this addition is the 
absence of a feedback phasing capacitor, 
which is no longer necessary. The feed¬ 
back resistor is also twice the value of 
that in the previous circuit, both because 
less negative feedback is required for 
noise reduction (the newer audio transis¬ 
tors are less noisy) and because the re¬ 
duced feedback further increases the low 
and high-frequency stability margins. 

The 2200-ohm resistor in series with 
the moving contact of the volume con¬ 
trol is also an addition to the circuit. 
Its purpose is to reduce distortion at low 
volume control settings caused by the 
non-linear input resistance of the first 
audio transistor. It also helps ensure 
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that the volume can always be reduced 
smoothly to a near-zero value, despite 
variations in potentiometer hop-on resis¬ 
tance. 

The original circuit for the receiver 
had a diode connected between the “cold” 
end of the primary of IFT2 and the 
“hot” end of the primary of IFT1. This 
diode is shown dotted in the present cir¬ 
cuit, and marked as optional. Its purpose 
was to shunt the primary of IFT1 at 
high signal levels, when the voltage drop 
in the 1000-ohm collector resistor of the 
IF transistor fell below that of the 470 
ohm resistor in the mixer collector cir¬ 
cuit. 

The diode thus helped the AGC to pre¬ 


vent overloading of the detector at high 
signal levels, by severely shunting IFT1 
and reducing the coupling gain. 

It has been shown as optional in the 
present circuit because the AGC charac¬ 
teristic of the set is adequate for most 
local and country situations without it. 
Readers who wish to include it may of 
course do so, whereupon the set will be 
even less susceptible to detector over¬ 
load. 

The matter of suitable transistors for 
the various stages in the receiver should 
now claim our attention. Since 1960, a 
number of advances have taken place in 
semiconductor manufacturing tech¬ 
niques, with the result that most of the 


PARTS LIST—- 


1 Plastic Cabinet, outside dimen¬ 
sions lOiin x 7 i in x 3 Jin. 

1 Printed wiring board to suit. 

1 Magnavox type 4T speaker, 3.5 
ohms. 

1 Output transformer, 375 ohms CT 
to 3.5 ohms. 

1 Driver transformer, 3000 ohms to 
2000 ohms CT. 

1 3-gang 300pF miniature tuning 
capacitor, preferably padderless, 
with trimmers. 

1 Coil kit, including aerial rod and 
coil, RF coil. Oscillator coil, 
double tuned 1st IFT and single 
tuned 2nd IFT. 

1 Set of dial components. 

3 Knobs to match cabinet. 

1 On-off rotary twitch, if required 
separate. 

1 Set of transistors and diodes 
(see table). 

RESISTORS 

2 68K 1-watt. 

1 47 K i-watt. 

1 39K 1-watt. 

1 12K 1-watt. 

1 10K i-watt. 

1 10K carbon pot, with switch if 
not required separate. 

2 8.2K 1-watt. 


1 5.6K 1-watt. 

1 4.7K i-watt. 

1 3.3K i-watt. 

1 2.7K i-watt. 

1 2.2K i-watt. 

1 1.5K 1-watt. 

2 1000 ohms 1-watt. 
1 680 ohms i-watt. 

3 470 ohms i-watt. 

1 330 ohms i-wat. 

2 150 ohms i-watt. 

1 10 ohms i-watt. 

1 4.7 ohms (or two 
parallel). 

1 CZ9A Thermistor. 


10 ohms in 
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CAPACITORS 

5 50uF 12VW electro. 

1 2uF 3VW electro. 

1 0.1 uF paper, plastic or ceramic. 

8 0.047uF paper, plastic or ceramic. 

2 0.0047uF disc ceramic or plastic. 

1 390pF 5% tol. padder if re¬ 

quired. 

SUNDRIES 

Battery clamps, battery, handle for 
cabinet, hookup wire, rubber 
grommets and wire for mounting 
ferrite rod (grommets 3/8in inside 
diameter), nuts, bolts, solder, etc. 
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ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


Radio 
Pty. Ltd 


30 WATT 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware. £5/4/. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. 

No. 656—Wired ready to operate. 
£29/10/. 

Postage 597, 598 and 656, 10/ each. 


TRANSISTOR COILS 
AND IF'S 

Part No. 

174 Single Tuned IF 455 Kc 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 445 Kc 16/2 

179 Transpor+a IF 15/10 

248 Osc. Coil 14/2 

249C Aerial Coil with rod £l 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

221 Aer Coil Valve 15/8 

223 Osc. Coil Valve 14/2 

118 IF Var. Freq. 445 Kc 18/9 
II Standard IF valve 445 Kc 16/2 

Sales tax included 


. - u// 

LOWPMCB! 

Qm/ry 

C °MSW(JC7?0/V/ 

'^r /CW/ 

ILLS, complete OoJI Yourself Kits 

© First time in Australia © It's fun, it's guaran¬ 
teed to save £s 9 Build any of these in one even¬ 
ing © Compactly designed, fully engineered 
9 Comparable to the finest commercial sets 
© Beautiful cabinet, high impact plastic 9 Every¬ 
thing included, even the smallest screw © Stan¬ 
dardisation — cabinet and parts interchangeable 
© Minimum of tools required • New simple 
adjustment technique 9 No technical knowledge 
9 No expensive test equipment 9 Everything fits. 

Transistor 3 Complete Kit No. 644 ______ £12 0 0 

Transporta 4. Complete Kit No. 646 __ __ £15 15 0 

Transporta 6. Complete Kit No_ 650 _ __ £20 0 0 

Super RF Transporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio. Complete Kit No. 

642 £23 0 0 

BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7/6. Battery 10/ extra. 


PERSONAL 
TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-It-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.s. 


All transistor 

GAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choke, hardware and 
P'. inted circuit. £12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 

651 FOREST ROAD, 
BEXLEY, N.S.W. 
LW3491 LW5385 


who buys TELECON TRANCEIVERS? 

(People who know Qualify, Performance and Reliability, that's who) 




A Complete Range from 
100 MW to 1 Watt priced 
from £65 to £125 per pair. 

• Two Channel Operation 

• Squelch Noise Control 

• Battery Meter 

• Service Manuals Available 

• All Spares Held Ex-Stock 

• Batteries Available Anywhere 

• Water Resistanh Sealed Case 

• Write or Call for Brochures 


Sole Australasian Agents 

STRATO COMMUNICATIONS 

25 WENTWORTH STREET, PARRAMATTA, N.S.W. 
ONE 635-9856. S.A.: GERARD Cr GOODMAN. 

HOMECRAFTS W.A.: TEDCO, PERTH 

icaticns invited fcr Queensland, Victoria 


AND TO NAME A FEW: 

DEPT. CIVIL AVIATION 
DEPT- OF THE NAVY '(R.A.N.E.L.) 
DEPT. OF WORKS 
METROPOLITAN WATER BOARD 
MONIER CONCRETE INDUSTRIES 
LIMITED 

ELDER SMITH GOLDSBROUGH 
MORT LIMITED 

DALGETY AND NEW ZEALAND LOAN 
LIMITED 

T-C. WHITTLE PTY. LTD. 

CONCRETE CONSTRUCTIONS 
I.C.I.A N.Z. LTD 
AERONAUTICAL RESEARCH 
LABORATORIES 

MACKELLAR COUNTY COUNCIL 

TOWNSVILLE REGIONAL 

ELECTRICITY BOARD 

P.M.G. RADIO BRANCH 

MELBOURNE 

VICTORIAN RAILWAYS 

T.C.N. 9. SYDNEY 

N-S.W. ASSOCIATED BLUE METAL 
AND GRAVEL 

FARLEY AND LEWERS LIMITED 
HERMAYS LIMITED, (FISHERIES), S.A. 
P.S. WE HOLD A MINES DEPT. 
'INTRINSICALLY SAFE' APPROVAL. 


66 


Radio, Television & Hobbies, December, 1963 



































ON/OFF 


fit 50 +k^' 470 4 

: "me 

2200 "* [50^ 820Oh 

DRIVER 


II /. ,3300 

470|| tf"*^*** ' C °N V ; 
| If 470 ». 1 \j 


OUTPUT 


A rear view of the receiver, showing all the basic compon ents mounted on the printed-wiring board. The neutralis¬ 


ing capacitor, if it is required, is mou 

manufacturers are currently able to offer 
a set of transistors and diodes capable 
of high performance operation in a re¬ 
ceiver of this type. 

While this diversity of sets of trans¬ 
istors and diodes is desirable from the 
viewpoint of availability, however, it 
complicates the design of a receiver, for 
a circuit must be extremely stable and 
flexible if it is to be able to accept any 
of the transistor types from which the 
constructor will make his selection. 

OUR PROBLEM! 

In passing, note that this comment 
applies only to the type of receiver design 
published in magazines such as our own, 
and intended for home construction. The 
designer of a commercial receiver in 
general doesn’t have to worry about such 
matters, as his design will usually be 
assembled in a consistent format with a 
particular set of transistor types. Design¬ 
ing projects for home construction does 
have its problems. 

Just how much complication does the 
transistor diversity introduce? Well, in 
some parts of the receiver, it is possible 
to arrange that little if any complication 
is produced. With the present receiver, 
we have been able to arrange matters 
so that all stages, with the exception of 
the IF amplifier, are virtually unaffected 
when- transistors of various types are 
used. The table on page 69 shows the 
transistors which may be used from the 
various ranges available-. 
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i ted underneath the board. Note the 

bolted together. 

Due to the variations in gain between 
the various IF amplifier transistors avail¬ 
able, we have been forced to provide 
circuit alterations to enable the circuit to 
operate reliably under all conditions. The 
reason for this is not hard to see when 
one realises that, due to type differences 
and “spread” effects, it is quite possible 
that one constructor of the set will pur¬ 
chase an IF transistor having four or 
even five times the gain o.f that pur¬ 
chased by another. 

As the table on page 69 indicates, 
there are two circuit changes which are 



The auxiliary circuit diagram refer¬ 
red to on this page, showing the modi¬ 
fied IF stage required for high gain 
transistors . 

1963 


two output transistor heat sink clips 


used to accommodate the higher-gain 
transistors. One of the changes is the 
provision of IF neutralisation, by means 
of a neutralising capacitor connected be¬ 
tween the IFT2 secondary and the base 
of the IF transistor. 

With most transistors a value of 3.3pF 
for this capacitor will neutralise the stage 
fairly accurately, improving the stability 
and the gain. 

While neutralisation of the IF con¬ 
siderably reduces the likelihood of IF 
instability, it cannot prevent instability 
due to radiation from the second de¬ 
tector circuitry when the IF stage gain 
exceeds a certain value. Such instability 
becomes a particular problem when the 
receiver is tuned to multiples of the IF. 

Because of this, with some of the 
higher gain transistor types it becomes 
necessary to limit the IF stage gain to 
a safe figure. This is the purpose of the 
second circuit modification, which is illus¬ 
trated in the small diagram, 

MODIFICATION 

As the diagram shows, it involves tak¬ 
ing the base and collector winding 
“cold” end bypass capacitors direct to 
the positive rail, instead of to the emitter. 
There is thus degeneration across the 
emitter resistor, which may be adjusted 
by means of a bypass capacitor and 
series resistor R shunting the basic re¬ 
sistor. 

With no series resistor (R equal to 
infinity), there will be no bypassing, and 

67 






























WITH 


ANY ANGLE 
CONTROL 


CH OPERATES 

Y USING ONLY LIGHT PRESSURE 

. . . anywhere on the Circular Switchring, 
(not just front top of iron). Soldering faces are 
always in the best position for convenient use. 

SCOPE MEANS-IMMEDIATE HEAT! 
Only delay — original heat-up time —No greater than 
6-seconds from cold, with sufficient heat to perform all the 
functions of other irons from 40 watts, to 150 watts, rating and up 
to 75 watts rating with the Miniscope. 

NOW AVAILABLE NEW 12 BARREL EXTENSION KIT 
The 12" Barrel Extension enables the Standard Scope Iron to be converted 
to accommodate the longer barrel. Price 28/-. 



ONETRANSFORMER FOR FOUR TOOLS 

All Scope Products operate with highest 
efficiency, fully guaranteed, when used with 
the National Transformer main’s (Price 55/-.) 


They can also be used from 4 or 6 volt accumulator or AC 
power supply 2.5 to 6.3 watts, such as the National Scope 
Iron Transformer. 




SCOPE DeLuxe Iron for the expert, features 
two-tone handle, stainless barrel, re-usable 
plastic pouch-pakwith set of spares. (Price59/6) 


MINISCOPE the new miniature member 
of SCOPE Family, with improved insulated 
handle. Weighs only 2\ ozs. (Price 52/9) 


THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

AUSTRALIAN & OVERSEAS AGENTS: jW*, VICTORIA: 

WM. J. McLELLAN & CO. PTY. LTD., A.E.E. CAPACITORS PTY. LTD., 

The Crescent, Kingsgrove, N.S.W. 50-0111. 202 Bell Street, Preston. 44-0491. 

Other sales enquiries to: 

QUEENSLAND: K. H. DORE & SONS. I TASMANIA: W. P. MARTIN PTY. LTD.. NEW ZEALAND: H. W. CLARKE (N.Z.) LTD.. 

505-507 Boundary Sireei. BRISBANE. 188 Collins Street. HOBART. i ; 42-46 Cable Street. WELLINGTON. C.3. 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD.. WESTERN AUSTRALIA: I. W. HOLMAN & CO.. H. W. CLARKE (N.Z.) LIMITED. 

102 Gilles Street. ADELAIDE. 1 249 James Street. PERTH. 1 10 Teed St., Newmarket. AUCKLAND. S.E.1. 
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MANUFACTURER 

RF 

CONV. 

IF 

DIODES 

AF 1 

AF DRIVER 

OUTPUT 

COMMENTS 

ANODEON 

2N370 

2N374 

2N373 

IN66A 

2N406 

(2N2I7) 

2N408 

(2N2I7) 

AT74 

MATCHED 

PAIR 

SHIELD IF 

IF NEUTRALISING, PRESENT 

EMITTER DEGEN. /"/V 

RECOMMENDED C \ty E 

B 

A.W.V. 

2N370, 

2NI637 

2N372, 

2NI639 

2N373 

2NI638 

GEX 33 

2N406 

2N408 

2N2I7, 

2N2I7S 

MATCHED 

PAIR 

SHIELD IF 

PRFSFNT 

IF NEUTRALISING 

OPTIONAL 

V — < B 

MULLARD 

AFI I6N 

AFII6N 

AFII7N 

OA90 

AC 125 

AC 126 

2-OC74N 

MATCHED 

PAIR 

IF NEUTRALISING, C (£^) B 

EMITTER DEGEN. E >v 

NECESSARY 

PHILIPS 

AFII6N 

AFI I6N 

AFI I7N 

OA90 

ACI25 

AC 126 

2-OC74N 

MATCHED 

PAIR 

IF NEUTRALISING, C (£**) B 

EMITTER DEGEN. E / <-'s 

NECESSARY C \t$% 

S.T.C. 

* 

2NII07 

2NI108 

2NIII0 

GD4 

TSI4 

TSI4 

TK42C 

IF NEUTRALISING 

OPTIONAL C (l, 

B 

*NOT RECOMMENDED. 


A table showing the transistors made by each of the manufacturers which are suitable for the receiver. The column 
at the far right shows the probable circuit modifications which will be required in order to obtain optimum per¬ 
formance and proper stability. The comments are only intended as a guide, however, as individual transistors vary 
in their characteristics and may or may not require the modification shown. 


full degeneration. The gain will be low, 
even with the highest gain transistor 
likely to be used. This should be the 
initial condition. 

Values for R should then be tried, 
starting with values of around 1,000 
ohms and progressively reducing the 
value until oscillation is evident at dial 
settings corresponding to multiples of the 
IF (i.e., 910 Kc and 1,365 Kc). The 
optimum value will give stable operation 
with maximum gain. It should be de¬ 
termined under signal conditions, as 
signals will shock-excite a nearly un¬ 
stable system into oscillation, revealing 
its unstable tendency. 

By means of these modifications, the 
receiver may be made to accommodate 
any of the available IF transistors. The 
lower gain types (such as the 2N1110, 
which we understand will be the type 
supplied in kitsets by R.C.S. Radio) will 
require no modification, while the higher 
gain types may require either neutralis¬ 
ing, or emitter degeneration, or both. 

SENSITIVITY 

With an average set of transistors in 
circuit, the sensitivity will be approxi¬ 
mately 12 microvolts/ metre at the low 
end of the band, and 17 microvolts/ 
metre at the high end. A set of high 
gain transistors with the IF stage prop¬ 
erly optimised will do somewhat better 
than this, achieving something of the 
order of 9 uV/M at the low end and 
12 uV/M at the high end. 

From these figures it is obvious that 
the receiver can be regarded as quite 
“hot” even without the high-performance 
transistors. The signal-to-noise ratio for 
the 50 milliwatt sensitivity figures quoted 
above will be approximately 12dB. 

As we mentioned earlier, the receiver 
is constructed on a single printed-wiring 
board. Assembly should thus be a 
simple matter even for those inexperi¬ 
enced in the assembly of electronic gear. 
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We have prepared a coded photograph 
of the board showing the position of all 
the components to assist in this regard. 

The usual soldering techniques used 
for printed-wiring boards should be 
followed. Make sure that component 
pigtails are not bent too sharply, nor 
too close to the body of the component, 
and try to prevent the components from 
becoming overheated during the actual 
soldering operation. A pair of long- 
nosed pliers or a modified crocodile clip 
should be used as a “heat sink” when 
soldering the transistor and diode leads. 

There are two possible ways of arrang¬ 
ing the controls. The method we have 
adopted, and which is shown on the 


prototype, is to have the on-off switch 
separate from the volume control. This 
gives the receiver the advantage of a 
separate switch and also provides a 
third control to match the three control 
holes provided on the cabinet. 

With this arrangement, the tuning 
spindle is mounted in the central control 
position on the board, and the on-off 
leads carried to the switch (at the “RF” 
end of the board) from the board con¬ 
nections provided near the volume con¬ 
trol potentiometer. 

The alternative system is to use a 
small plastic “penny” disc (available 
from R.C.S. Radio) to blank in the cen¬ 
tral control position of the case. The 



A view of the underside of the printed-wiring board, showing the pattern of 
the copper conductors. The hole in the centre is a clearance for the speaker 

frame. 
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AMPEX 602 


What can possibly follow the 601? 


It’s quite a number, the 602. A lightweight, low- 
cost, true professional field recorder made, of 
course, by Ampex. It’s built on the foundation 
of the Ampex 601 (the recorder that was the 
workhorse of the entire broadcast industry), and 
the new Ampex 602 promises even to outdo the 
601. Here’s why. The 602 features completely 
new electronics circuitry. It has new solid-state 
rectifiers to keep the chassis cool, helping to pro¬ 
long the life of the other components. It has built- 
in step down transformers for 220 volt operation 
and either CCIR or NAB equalization. It has XL 



type connectors for all line inputs. A built-in low 
impedance mike transformer. A higher power 
balanced or unbalanced 600 ohm output. And 
improved sigrial-to-noise ratio. These are just 
some of the advancements. The 602 is portable 
—ideal for field applications. Or it can be rack 
mounted. It comes in a one- or two-channel 
model. Both backed by Ampex “Four Star” One- 
YearWarranty. Both builtto be extremely reliable 
—to follow and outdo the 601. Write Ampex Aus¬ 
tralia Pty., Ltd., 8th FI., NRMA House, N. Sydney, 
N.S.W., Australia. Worldwide sales and service. 
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Above are two diagrams showing the dial cord threading for each of the 
alternative positions tor the tuning control , The dial pointer slides along the 
edge of the wiring board . 


tuning spindle then mounts at the “RF” 
end of the board and the potentiometer 
used for the volume control must be a 
switch type to provide the on-off switch. 

Which alternative is used will be a 
matter of personal choice. The dial cord 
stringing is shown for both systems to 
simplify this part of the assembly. 

The ferrite aerial rod is fastened to 
the wiring board by two incomplete wire 
loops, each wire loop clamping the rod 
via a 3-8in inside diameter rubber grom¬ 
met. The wire loops must not be com¬ 
plete, as a complete loop would act as 
a shorted-turn and damp the aerial 
severely. The wires are bolted to the 
board with l-8in nuts and bolts. 

The speaker must be a Magnavox type 
4T, as other units will not suit the board 
cutout. The speaker bolts directly to the 
board, which also supports the ferrite 
rod aerial and dial pointer. The com¬ 
plete assembly fastens into the case with 
four moulded-in studs and two self¬ 
tapping screws. 

The battery is fastened to the board 


by means of two “U” clamps. The bat¬ 
tery used measures 6in x l£in x lin 
(“Eveready” type 2364). If a padderless 
type gang similar to that used in the 
prototype is used the 390pF padder 
capacitor may be omitted and a wire 
link connected in its place. 

When the set is completed the IF 
should be aligned. The transformers are 
normally supplied preadjusted, but it is 
wise to touch up the cores on signals. 
Better still, if an RF generator is avail¬ 
able they should be aligned properly— 
starting with the core of IFT2 and work¬ 
ing forward, with the generator output 
fed to the emitter of the mixer via a 
0.1 uF capacitor. 

The RF circuitry should then be 
aligned, setting the cores of the RF and 
oscillator coils and the position of the 
aerial coil along the rod, near the low 
end—say. 700 Kc/s, and the three trim¬ 
mers near the high end—say, at 1,400 
Kc/s. 

With the alignment completed, the set 
is also complete, and it should be ready 
for many hours of pleasant listening. 


• SER VICEMAN—continued from page 43 


unhappy to part with it, he felt he had 
to do the right thing where a piece of 
medical equipment was concerned. I 
could have it any time I liked to pick 
it up. 

And that, of course, is the kind of 
gesture which restores one’s faith in 
human nature. 

Having duly collected it, replacement 
was comparatively easy. I was able to 
pick up the thread of the captive nut 
without much bother and, by pulling it 
tight against the case, I managed to 
prevent it from turning as I screwed the 
switch into place. It took a little jug¬ 
gling to ensure that it tightened up in 
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the right position, but I managed this 
without too much bother. 

I resoldered the few connections in¬ 
volved, replaced the back with its gasket 
seal, and switched on. Everything went 
like a charm and no amount of shaking 
or similar restrained abuse revealed any 
sign of trouble. Dr Kildare was back 
in business. 

Needless to say, my customer was de¬ 
lighted, and I have since learned that 
the unit has been used for several op¬ 
erations with complete success. I must 
admit to feeling a certain amount of 
satisfaction over this, even if the fault 
I fixed was “only a switch.” 
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GET YOUR 

AMATEUR 

LICENCE 

The N.S.W. Division of the Wireless 
Institute of Australia will commence a new 
series of classes for the A.O.C.P. on Feb¬ 
ruary 12, 1964, at the Wireless Institute 

Centre, 14 Atchison Street, Crow’s Nest. 

Lectures will include telegraphy instruc¬ 
tion enabling the applicant to obtain the 
FULL CERTIFICATE. 

Classes will be held on Monday and 
Wednesday evenings from 6.30 to 9 o’clock, 
and running through till December’ 16 in 
readiness for the January, 1965, examina¬ 
tions. 

Course Fee: £7/7/- per term or 
£20 cash (three terms). 

Intending students nhould apply jn writing 
to the Course Supervisor. 


COUNTRY CLIENTS are reminded that 
we have the Correspondence Course 
details, obtainable from the wireless 
Institute Centre, Crow's Nest. 


Wireless Institute of Australia 
(Victorian Division) 

A.O.CP. CLASS 

Commences: 

MONDAY, 10th Feb., 1964 

Theory is held on Monday evenings, and 
Morse and Regulations on Thursday even¬ 
ings from 8 to 10 p.m. 

Persons desirous of being enrolled should 
communicate with— 


_ Secretary, W.I.A., Victorian Division, 
£J>. Box 36, East Melbourne (Phone 41-3535, 
10 a.m. to 3 p.m.), or the Class Manager, on 
either of the above evenings. 


MAGNETISM KIT 
AN AID TO EDUCATION 
FOR AGES 10-15 YEARS 
THE IDEAL XMAS GIFT 

Perform 20 planned experiments from 
instruction manual on Magnetic 
Attraction, Magnetic Penetration, 
Poles of Magnets, Field Lines, Making 
Magnets, The Compass, Theory of 
Magnetism, with Kit containing two 
bar Magnets, Compass, Support Stand. 
Battery, Magnetic and Non Magnetic 
materials, Iron Filings, Former and 
Wire for Electro Magnet, and other 
equipment packed in attractive box. 

Satisfaction assured. Immediate 
Delivery. Only £2/19/6 plus postage. 
Vic., 3/6, Interstate, 4/6. 

.»«««««. CUT and mail '■-■■■■- 

J To Science Materials Co., 

J 86 Union St„ Malvern, Vic. 

I Please send the Magnetism Kit. I enclose 
d Cheque. Postal Note, Money Order for 
I £2/19/6 Plus postage. 

J Name . 

[ Address . 
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"I give up" is a phrase which seems to enjoy a good deal of use and 
misuse but it would be an appropriate one to commence this month's 
“Let's Buy An Argument." Either that, or the old one which runs: 
Somebody's crazy around here, and it could be me!" 


By Neville Williams 


I N the September and October issues, 
you may remember, I made refer¬ 
ence to television tape recorders, which 
are currently being talked about overseas, 
for use in the home. 

I expressed doubts as to whether these 
machines could be as foolproof, as effi¬ 
cient or as cheap as Press reports claim¬ 
ed that they were — or could be. I 
pointed to certain apparent anomolies in 
the claims for the machine. 

Nothing that has been said or written 
since has caused me to modify that view, 
although I know that my observations 
were passed on to the English company 
backing the project. They may, in due 
course, supply details and data to dispel 
some of the doubts which have arisen, 
I believe, quite naturally. 

But I have no vested interest in 
sustaining such doubts. It would be 
yet another interesting thing to write 
about if television tape recorders did 
begin to appear in private homes. 

I have alreadv offered, in the October 
issue, to doff a respectful hat to any 
group of engineers who manage to solve 
the very considerable problems involved 
in marketing a successful television tape 
recorder for 59 English guineas. 

However, in all this, I was never 
moved to feel more than mildly incredu¬ 
lous. 

What really pushed me beyond the 
limits of incredulity, wherever they may 
lie, was a report in the August 30 issue 
of that eminently respectable American 
journal “electronics.” (Omission of the 
capital is their idea, not mine.) 

Under the title “Platters Play Pictures 
On TV Set,” they quoted a London re¬ 
port to the effect that Colin Mason, a 


Wolverhampton inventor, claimed to 
have developed “a record player that 
plugs into a TV set and reproduces ani¬ 
mated video and monaural or stereo 
sound.” 

Estimated price of the device would 
be in the vicinity of £50 sterling, the 
records costing no more than conven¬ 
tional discs. No tape was involved. 

Few technical details are available but 
the report said: 

“Composite signals on the disc are 
separated in the pickup head, providing 
a capacity for two channels of video and 
two channels of audio. Two separate 
systems have been evolved, one com- 
patable with ordinary record players and 
one not compatable. It has not yet been 
disclosed which system will be adopted.” 

The report continues: 

“Since practical stereo viewers have 
not been developed, the first recordings 
will probably be monaural sound and 
single-channel video. The company says 
that disc wear has less effect on video 
than on audio.” 

The final paragraph reads: 

“In the present design, the video sig¬ 
nal gives a bandwidth of 3.5 to 4.0 
megacycles, suitable for Britain’s 405- 
line TV system. The company says that 
bandwidth could be up to 35 mega¬ 
cycles.” 

Now you see the reason for my excla¬ 
mations earlier. 

These claims make the television tape 
recorder look like the height of stodgy 
conservatism. 

Think of it — a disc, a compatable 
disc turning out useable video plus audio 
from an “ordinary record player” 
which, five minutes before, had been 


biti 

(^wd 

struggling to produce a mere 9 or 10 
Kc! 

A disc, compatable or not, turning out 
stereo vision and stereo sound simul¬ 
taneously! 

A disc with a video bandwidth of 3.5 
to 4.0 Me! 

A disc system with a bandwidth as 
potentially great as 35 Me! 

In the face of such accomplishment, 
the mere doffing of a hat is a quite in¬ 
adequate gesture. Something much more 
extensive is called for. 

Nor is that the end of the story. In 
the midst of my incredulous, incoherent 
and incomprehensible babblings, an 
engineer acquaintance rang to point out 
a reference in an American consumer 
magazine, which allegedly rated the 
scheme as excellent but less attractive 
than the home video tape because you 
couldn’t record your own programs! 

As I said: “Somebody’s crazy round 
here and it could be me!” 

ABOUT DYNAGROOVE 

To change the subject, I sought, last 
month, to answer the question “What is 
Dynagroove” — a question raised by the 
release in Australia of RCA discs using 
this process, so-called. 

If the article was a little vague, it was 
simply because I had to guess my way 
through a maze of vaguely technical 
sales talk, as the only source of infor¬ 
mation. 

If the article also had a slight tongue- 
in-cheek flavour, it was a natural re¬ 
action to this kind of “data.” 

But, to judge from reports in over¬ 
seas hi-fi journals, my reaction was very 
mild, indeed. 

Writing in “Hi-Fi News,” John Crabbe 
records his reactions to the Press con¬ 
ference which launched Dynagroove in 
London. He says: 

“Unfortunately, the warming-up talk 
was such an appalling example of the 
worst type of ‘hard sell’ advertising, that 
every intelligent person in the audience 
must have been prejudiced against Dyna¬ 
groove from the very start. 

“Someone preparing a TV commer¬ 
cial to sell a new type of toffee apple 
to mentally sub-normal children could 
hardly have done better .... 

“The ‘piece de resistance’ came when 
the speaker, having confined himself to 
non-technical generalities up to that 
moment, then apoligised for having be¬ 
come too technical and proceeded to 
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perpetrate an entirely unfounded piece 
of pseudo technical nonsense” . . . etc. 

1 must commend the local RCA in¬ 
terests that they didn’t attempt anything 
so futile here, although they had to go 
along with the sugary publicity material 
which the parent company had origin¬ 
ated. 

Let’s hope that the parent company 
has learned some kind of a lesson from 
all this and that any future developments 
will be launched with a commonsense 
technical basis rather than mere strings 
of flowery superlatives. That is, of 
course, unless they work on the assump¬ 
tion that any publicity is good publicity! 

CRITICS' REACTION 

Not surprisingly, critics* reaction to 
Dynagroove discs have been extremely 
varied. They have heard the much 
vaunted virtues in varying degrees — or 
not at all; some have questioned the 
basis for them and rated the whole 
thing as unwelcome technical interfer¬ 
ence with musical virtuosity. Contrari¬ 
wise, some have written it off as doing 
blatantly by machine what record com¬ 
panies have long done surreptitiously by 
hand. 

Another confusing point has come 
out of all this. To date, little, if any, 
computer-controlled disc cutting equip¬ 
ment has been supplied to record ng 
studios outside America and this has 
complicated the release of Dynagroove 
discs on an international basis. 

Thus, several discs which were bally- 
hooed in U.S. magazines as Dynagroove 
sensations, appeared in other countries, 
including Australia, in jackets identical 
except for the omission of the Dyna¬ 
groove” emblem. 

In fact, they were probably cut on 
ordinary lathes from Dynagroove tapes 
and contained as much of the system as 
is included in the tape master. 

When Dynagroove stereo discs did ap¬ 
pear on the local market, I understand 
that they were the genuine thing, press¬ 
ed in Australia from imported 
“Mothers.” 

But free reference is made in over¬ 
seas magazines to the Dynagroove mono 
discs cut in England from Dynagroove 
tapes but on standard non-computerised 
cutting lathes. Reviewers are arguing 
about the merits of full Dynagroove and 
half-way Dynagroove recordings. 

I wouldn’t be at all surprised if this 
situation doesn’t hold in Australia and 
for exactly the same reasons. 

No wonder John Crabbe’s article in 
“Hi-Fi News” is headed “Dynagroove 
Hullabaloo.” 

And here, unless somebody comes up 
with some real technical “meat,” we can 
probably leave the matter rest. After 
all, it is not so much what is written 
on the label that matters, as the sound 
that comes out of the loudspeaker. 

More than most things, records speak 
for themselves! 

INITIALS AND ACRONYMS 

If I can conclude this rather brief 
instalment on a faintly humorous note, 
many of us have been intrigued to note 
the way in which the custom has grown 
of referring to projects and pieces of 
apparatus by code names, by initials, 
or in the ultimate, by initials making 
up code names. 

The practice seemed really to get 
going during the war, when particular 
operations were identified by code names, 



The acronym to end all acronyms is 
surely the title of this remotely con - 
trolled model of a craft to eavesdrop 
on marine life sounds. The Loockheed 
Company christened it Moby Die but 
don't dismiss the name too lightly. 
They explain that it stands for 
Motorised Observation Biotelemetry 
Yacht , Data Integration Control! 

both for brevity and security. The 
parallel practice was followed of creating 
words made up of initials the best known 
being RADAR—short for Radio Detec¬ 
tion And Ranging. 

Since the war, so many initials and 
words coined therefrom have been 
adopted into the terminology of elec¬ 
tronics, that they have almost become 
part of the language. If you have any 
doubt about this statement, consider how 
freely the words “Tacan” and “Loran” 
feature in talk of air navigation. And, 
of course, there are many others, each 
branch of the industry having its own 
particular jargon. 

So numerous are these initials and 
coined words that it has been considered 
necessary and worthwhile to list them 
in alphabetical order, so that they can 
be referred to, just as one would refer 
to words in a regular or a technical 
dictionary. 

What prompts these observations is a 
recent release from the Howard Sams 
Company entitled “Dictionary of Modern 
Acronyms and Abbreviations” by Milton 
Goldstein, Ph.D. It is introduced as a 
dictionary of “coined words and abbre¬ 
viations commonly used in the language 
of our modern world.” 

How complete it is, I couldn’t even 
guess but, in its 158 double-column pages 
arc listed over 6,000 entries, with some 
10,000 separate meanings. 

Most of the entries are initials and 
abbreviations, but among them are many 
coined words and this is where the 
humour comes into it. 

Looking at some of the words one 
cannot help but wonder how they came 
to be. 

To be very naive, one might consider 
that certain pieces of equipment, or cer¬ 
tain organisations, were first given an 
adequate, suitably descriptive name. 


Then, one day, when someone happened 
to write down the initials, it was found 
that they spelled out a pronouncable 
word. 

Maybe it has happened that way on 
occasions, but not too often. 

More likely, the personnel involved 
found it necessary to devise a useable 
name, because the normal title of what¬ 
ever it was read more like the summary 
of an engineering treatise. So they looked 
at the “summary,” extracted the initials 
and considered what letters would have 
to be added, deleted or changed, to make 
a pronounceable word. 

But some members of our staff won’t 
have it that things happen this way at 
all. They insist that the normal process 
is first to locate a word which is not 
being used for anything else. If it can 
be a girl’s name, so much the better. 

SUITABLE WORDS 

Then you simply go to work with a 
technical dictionary and keep at it until 
you have suitable words to fit the initials, 
no matter how difficult or obscure the 
words may be. In this matter, the end 
always justifies the means. 

Whatever the process, this is the kind 
of result they get: 

ADDAR: Automatic Digital Data And 
Recording. “ 

ADEPT: Automatic Data Extractor 
and Plotting Table. 

AREA: Amateur Radio Emergency 
Association. 

ATABE: Automatic Target Assign¬ 
ment and Battery Evaluation. 

1 BIBO: Bureau of International Busi¬ 
ness Operations. 

BOASI: Bureau of Old Age and Sur¬ 
vivors Insurance. 

BRANE: Bombing Radar And Navi¬ 
gation Equipment. 

And so on, through the Cs, the Ds, 
the Es, etc. 

Some of the words are worked pretty 
hard: 

ALICE finds itself (or herself) torn 
between the Alaska Integrated Commu¬ 
nications Exchange and Adiabatic, Low 
Energy Integration and Capture Equip¬ 
ment. 

ACE scores much better with Aero¬ 
space Control Environment, Automatic 
Circuit Exchange, Automatic Computing 
Engine, Automatic Continuity Equip¬ 
ment, and Automatic Continuous Eva¬ 
poration. 

One group of Ms are worthy of special 
mention: 

MASCOT: Motorola Automatic 

Sequential Computer Operated Tester. 

MASK: Manoeuvring and Sea Keeping 
Facility. 

MASSDAR: Modular Analysis, Speed¬ 
up, Sampling and Data Reduction. 

MAST: Magnetic Annular Shock 
Tube. 

MASTIF: Multiple Axis Test Inertial 
Facility. 

MATCH: Multielement Assured 

Tracking Chopper. 

And so on and so on. No wonder 
they’ve brought out a dictionary. The 
only trouble is that you need a second 
one to discover the meaning of some of 
the words they’ve dug up to fit the 
initials! 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


THE LARGEST RANGE OF 
KITS AT THE BEST PRICE 


RECEIVERS 

1. OXERS I (B. or AC) 

2. OXERS 2 (B. or AC) 

3. OXERS 3 (B. or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 


6. Interstate 

5 

7. Dual Wave 

5 

8. Dual Wave 

6 

9. 1962 Stereogram 

10. Transistor 

1 

1 1. Transistor 

2 

12. Transistor 

3 

13. Transistor 

4 

14. Transistor 

6 

15. Transistor (R.F.) 

7 

16. Transistor 

8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 


18. Interceptor 

5 

19. Globespan 

8 

HIGH FIDELITY 


AMPLIFIERS 


20. Hi-Fi (M) 

3 

21. Mullard (M) 

3-3 

22. Mullard (M) 

5-10 

23. Mullard (M) 

5-20 

STEREO UNITS 


24. Mullard 

2-2 

25. 1962 Mullard 

3-3 

26. 1962 Mullard 

10-10 

27. Unit 1 (R.TV&H.) 


28. Unit 2 (R. TV & H.) 

29. Unit 3 (R. TV & H.) 

30. Unit 4 (R. TV & H.) 

31. Paymaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 


GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 


P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistgr 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gaim 

56. T'istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 

59. I Watt Stereo 

60. 2 Watt Stereo 

61. 4 Watt Stereo 

62. 10 Watt Stereo 

TAPE AMPLIFIERS 

63. No. 3 R. TV & H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3" C.R.O. R.TV&H. 

67. 5" C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adapter 

74. R/C Bridge 1963. | 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adapter 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


METERS METERS METERS 

DON'T BUY THAT PANEL MOUNTING METER YOU REQUIRE 
. . . UNTIL YOU CHECK OUR PRICES... HUNDREDS ALWAYS 
IN STOCK, ROUND, SQUARE, RECTANGULAR — EDGEWISE 
CENTRE ZERO FROM 10 microamperes to 500 amperes 
Write for our leaflet now — 
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ELECTRONIC DEVELOPMENTS 


To Our Customers 

Local... Country... Interstate_Overseas 

MAY WE, AT ELECTRONIC DEVELOPMENTS, WISH 
YOU AND YOURS A VERY HAPPY CHRISTMAS, 
GOOD HEALTH, AND A PROSPEROUS JOURNEY 

THROUGH 1964. 

// 

merit6 


Our Sincere Cjreetinc^S and thanks to 
j^rom the sta^ at Electronic El)euelop 


i£OU 


ai 


ARTHUR MARK 
JIM WEMM 
BARRY NOONAN 


BRIAN MARK 
MISS GAUCI 
RODNEY HIGMAN 


NELSON HAM 
H. VAN MAANEN 
MAX PATMAN 


"GOLDEN SERIES' 1 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 


MULLARD 10-10 
STEREO 
AMPLIFIER 


50 & 144 MC 
CONVERTER 
KITS 


1963 FSISTOR 
PATTERN GEN. 
only £6/17/6 


NEW RELEASE 

(January, 1964) 

VHF TRANSDIPPER 1 


HI-FI 3 
MONAURAL 
AMPLIFIER 


A TRANSISTORISED G.D.O. THAT TUNES FROM 2MC/S TO 250MC/S. 
EXTREMELY SENSITIVE AND STABLE (Write for details of this kit. Very 

reasonably priced). 


WE STOCK METALWORK AND PANELS FOR RADIO. TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 

TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ALUM. O STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FUNDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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foster dynamic microphones 


SPECIFICATIONS: 


OMNI-DIRECTIONAL DYNAMIC 


Plastic Diaphragm. Swivel fits f “ 26TPI Stands. 

Size long 1^" Diameter Colour. TWO-TONE GREY 
Cable 12ft P.V.C. 


Output Impedance 
Effective output level 
Frequency Response 


50 ohms or 50 K ohms. 

— 55db (odb = (one) IV Mjcrobar). 
50 — 15,000 C/S. 



Price Retail 50 Ohms 
Plus Sales Tax . . . 


Price Retail 50 K 
Plus Sales Tax . . 


A QUALITY PRODUCT FOR TAPE RECORDERS AND P.A. USERS 

Marketed by 


ZEPHYR PRODUCTS PTY, LTD. 


COMPONENTS 


AGENTS D. K. Northover & Co.; Neil Muller Ltd; Homecrafts (Tos.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty, Ltd, 



Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 


• EFFICIENTLY, 

• THOROUGHLY 

• SPEEDILY 


Please send me without obligation your prospectus 


COURSES AVAILABLE 


Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Call, write or phone 

SYDNEY: 47 YORK STREET. 2-0233. 


MARCONI SCHOOL OF WIRELESS 

Conducted by 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


FILL IN AND 


POST COUPON 


TODAY TO 

MARCONI 

SCHOOL OF 
WIRELESS 


CFO BOX 2&I6 SYDHrr 
C P 0 BOX f*7«N MUBOUANt 
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Figure 7; An example of an elemen¬ 
tary "circuit/' involving a torch 
globe, a socket and a cell capable of 
supplying direct current. Inset in 
circle is the equivalent circuit dia¬ 
gram . 
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The natural urge at this stage is to 
present a series of mathematical for¬ 
mulae setting out in precise fashion the 
function of these circuit properties. 

However, not everybody is equally at 
home in the realm of mathematics and 
our aim is rather to impart a clear men¬ 
tal picture of conditions in various elec¬ 
trical circuits, deriving the few basic 
formulae in as natural a fashion as pos¬ 
sible. 

Consider the simple circuit arrange¬ 
ment of figure 1, in which a small torch 
globe is connected by means of wires 


circuit. However, various circumstances 
could prevent this desirable state of 
affairs from being realised. 

For example, the washer in the base 
of the socket could conceivably split 
sufficiently to allow the two portions of 
the socket to touch one another directly; 
the electrons, instead of flowing through 
the lamp, would then take the easier 
path across the socket and the unwanted 
result would be described in technical 
parlance as a SHORT-CIRCUIT. 

If one of the leads were to be snipped 
through, or the lamp partially un¬ 
screwed from its socket, the electron 
path would be interrupted and the globe 
filament would again fail to glow. This 
circumstance is described aptly by the 
term OPEN CIRCUIT. 

The switch on an electric torch, or on 
the wall of your home, is simply a device 
which makes and breaks the electrical 
circuit between the globe and the source 
of power. When moved to the “off” 


CHAPTER 5: Simple connections, complete and open cir¬ 
cuits. The effect of resistance; Ohm's Law; resistors in series and 
parallel. Inductors and inductive reactance, and series and parallel 
combinations of inductors; capacitors and capacitive 
reactance, capacitors in series and parellel. Impedance. Resonance in 
parallel and series circuits containing inductance and 
capacitance; variable tuned circuits. 


T HE word “circuit” is quite broad in 
meaning, so that it is perhaps better 
that we try to explain and illustrate its 
meaning by example rather than try to 
define it. An electrical circuit is pos¬ 
sibly best regarded as a combination of 
conductors and components intended to 
control the movement of electrons in a 
specific manner; or alteratively to cause 
a electric current to perform some de¬ 
sired task. 

The concept of controlling the move¬ 
ment of electrons is fundamental. 

When a house is in the process of 
building, the plumber installs a water 
circuit, which carries the water from 
the street mains to certain parts of the 
house. 

The pipes are made large enough to 
carry the expected flow of water, and 
appliances are designed on the assump¬ 
tion of a certain maximum expected 
water pressure. The taps at the end of 
each run provide a means of controlling 
the quantity and duration of flow. 

An electrical circuit is designed just 
as deliberately. There are conductors 
to lead electrons along certain paths and 
insulators to prevent them flowing in 
other directions. Resistance, inductance 
and capacitance 
all have a definite 
part to play in 
controlling and 
utilising electron 
flow. 




Introducing resist¬ 
ance into the cir¬ 
cuit of figure 1 will 
reduce the amount 
of current which 
can flow in the cir¬ 
cuit and therefore 
through the lamp . 

In (a) the resist¬ 
ance is of fixed 
value; in (b) it is variable. 


and a socket to a dry cell. The connec¬ 
tions are illustrated pictorially and by 
means of a schematic circuit. 

Remember that there is a surplus of 
free electrons at the negative terminal 
of the battery and positive ions at the 
positive terminal. Immediately the con¬ 
nections are made, as shown in figure 
1, electrons move along the wire “a” 
to the connection shown beneath the 
lamp socket. 

An insulating washer separates this 
bottom connection from the rest of the 
socket, so that there can be no direct 
movement of electrons across it. Instead, 
they move along the centre pin of the 
socket, which is bearing against a metal 
blob in the base of the lamp. 

Because there is still no alternative 
path, the electrons move along the leads 
within the globe, through the fine metal 
filament, thence to the metal shell form¬ 
ing the base of the lamp. 

This latter is in contact with the metal 
shell of the socket, so that the electrons 
pass on to this shell, thence to the ter¬ 
minal, the wire “b” and back to the 
positive treminal of the battery. 

This forms a complete electric circuit, 
which is often described as being CON¬ 
TINUOUS. 

Provided the lamp is of suitable pat¬ 
tern thg flow of electric current as de¬ 
scribed will cause the lamp filament to 
glow—the normal purpose of such a 
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position, it opens the circuit; in the “on” 
position it closes the circuit. 

It provides a simple illustration of 
how electron flow can be controlled at 
will. 

Going a step further, consider the 
schematic diagram of figure 2, which 
shows a lamp and a resistor connected 
in SERIES. 

The word “series” is important be¬ 
cause it indicates that the components to 
which it refers are connected end-to- 
end, electrons moving first through one, 
then the other. 

The complementary term “connected 
in parallel” indicates that the particular 
components referred to are connected 
side-by-side in the circuit, so that the 
electron flow divides between them. 

A s might be expected, a SERIES- 
PARALLEL circuit is one in which the 
individual circuit components are con¬ 
nected, some in parallel and some in 
series. However, we are tending to get 
ahead of ourselves. 

Coming back to figure 2a, there will 
obviously be a movement of electrons 
from the negative terminal of the battery, 
through resistor R, through the lamp, 
and thence back to the positive battery 
terminal. 

We have already learned that a re¬ 
sistor, by its very nature, offers a definite 
opposition to the passage of an electric 
current. 

The circuit may be compared in some 
respects to a ferry boat turnstile. On 
one side there is a crowd jostling to get 

77 






































MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

MODEL RH-50 


Phone 26*2817 


MODEL RH.200 


MODEL RH.31 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 
DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 
Capacitance: lOuF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3£” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 


SCOOP! 

Special Purchase 

LIMITED STOCK ONLY 

MODEL TP-10 POCKET 
MULTIMETER. 

RANGES: 

DC Voltages: 0-10-50-500-1,000 V at 
2,000ohms/V 

AC Voltages: 0-10-50-500-1,000 V at 
2.000ohms/V 

DC Current: 0-500uA,0-500 mA 

Resistance: 0-10 K-l Meg; 60ohms, 

6Kohms at centre 
scale 

Capacitance: 250uuF to l uF, in 

two ranges 

Decibels: —20 to plus 36db, two 

ranges 

Output: 0-1,000 V in four 

ranges 

Size: 5in x 3V5in x lViin 

Weight: 13oz approx. 

Price £5/7/6 

including Sales Tax. 

Postage 5/* to 10/- extra. 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 

Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10.000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 

0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH-5 


MODEL RH-955 


INTERNATIONAL PORTABLE 

4 transistor tape recorder with 
built-in speaker, size 8Vi x 6 x 
2-Viin, weight 2'/alb. Reduced to 
£12 12 , complete with batteries, 
microphone, earphone and tape. 
Double track, recording time 20 
minutes. £ 12 / 12 /- 


50,000 OPV 

* Sensitivity: 

50.000 ohms per volt IOC 
5.000 ohms per volt AC 
*6 Ranges: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC current: O-l00uA. 0-10-100- 
500mA. 10 Amps, (all at 250mV) 
Resistance: 

Ranges Centre scale 0-20.000 ohms 


* High sensitivity-20.000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V)., 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001 uF-O.OO&uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in. 2 ranges. 

Dimensions: (3£” x 5\ x 1$”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/4 to 10/- extra. 

SPECIFICATIONS: & 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0-2 megs. 20.000 ohms 0-20 megs. 
0.2. megs. 

Decibels: —20 plus 46. 

db 5 ranges (0 db ImW into 
600 ohms). 

^Dimensions: 7in x 5»/4in x 3in. 
With Plastic Pouch Test Lead Kit. 
*Meter se?isitivity: 20uA. 

£19/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 


RADIO HOUSE PTY. LTll. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MODEL RH40 


MODEL RH.330 


MODEL RH.5 


MODEL RH-955 
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through, while a thin file issues from the 
other side. So it is with a resistor—an 
accumulation of electrons on one side 
and fewer on the other. Look again at 
that last sentence. 

What we really have is a potential 
difference—or a voltage drop—across the 
resistor. The larger the electron flow or 
the higher the resistance value, the 
greater is the voltage drop across the 
resistor. 

This observation is of fundamental 
importance, and deserves plenty of 
attention. 

The exact mathematical relationship 
between current, resistance and voltage 
is set out in what is known as Ohm’s 
Law: 

E equals I x R.(1) 

where E is in volts, I is in amps and 
R is in ohms. 

RT R2 R3 

--WVVVW-VAA\W-WAW— 


(a) 


(b) 


R4 

r-AWVVH 

R5 

WVWMr 


R6 


With higher values of “R’\ the current 
flowing may be so limited that the fila¬ 
ment will fail to glow at all, unless the 
battery terminal voltage is greatly in¬ 
creased. 

By having a variable resistor in place 
of “R” (figure 2b), it is possible to 
exercise control over the current flowing 
through the circuit and the voltage which 
is actually effective across the lamp. In 
many cars, such an arrangement allows 
the driver to adjust the brightness of the 
panel lamps. This is just one simple illus¬ 
tration of the actual effect of resistance 
in an electrical circuit. But let’s take in 
a few more facts about resistors in a 
circuit. 

In figure 3a, three separate resistors 
are shown connected in series—that is, 
connected end to end. The total resistance 
of the combination is simply the sum of 
their individual values. 

Thus, if R1 is 1 megohm, R2 is .05 
megohm and R3 is 7,000 ohms, the 
total resistance of the combination 
would be 1,057,000 ohms or 1.057 meg¬ 
ohms. Call to mind our explanation 
of the terms ohm and megohm and 
check back on our addition. 

In figure 3b, three resistors are shown 
connected in parallel—that is. side by 


Figure 3. Introducing two important 
terms in circuit parlance, the three 
resistors in (a) are said to be con¬ 
nected in SERIES . In (b) they are in 
PARALLEL. 

Explained in so many words, the for¬ 
mula simply means that the potential 
d.fference developed across a resistor is 
equal to the product of the current flow¬ 
ing through it (expressed in amps) and 
the resistance (expressed in ohms). 

Thus, a current of 0.5 amp., flowing 
through a resistor of 6 ohms, would 
develop a voltage drop of 3 volts across 
the resistor. 

Try it out for yourself with the for¬ 
mula! 

By a simple mathematical “wangle,” 
formula (1) can be transposed into a 
second form: 

I equals E/R.(2) 

Thus, if the voltage across a resistor 
of stated value is known accurately, for¬ 
mula (2) makes it possible to calculate 
the amount of current which is flowing 
through it. 

For example, if a potential difference 
of, say, 12 volts exists across the ter¬ 
minals of a 4 ohm resistor, the current 
flowing through it would necessarily be 
3 amperes. 

Further transposition of formula (1) 
gives: 

R equals E/I.(3) 

If the voltage across a resistor is 
known, and the current flowing through 
it, it therefore is possible to calculate 
also the value of the resistor. 

To elaborate further on these import¬ 
ant and basic formulas would take up 
more space than is available, but the 
foregoing should give some idea of the 
essential relationship which exists be¬ 
tween voltage, current and resistance. 

It is important to note that all three 
formulas apply equally, whether one is 
concerned with direct or alternating cur¬ 
rent and potentials. 

In figure 2a, the voltage across the 
lamp filament must inevitably be less 
than that of the battery by the voltage 
drop across the series res stor. 

If the value of the resistor is small— 
just a few ohms—the lamp filament may 
still glow, but with reduced brilliance. 
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pated in the conductor as heat. 

An extreme illustration is seen in the 
filament of an electric lamp, where the 
heat generated is so great as to cause 
the filament wire to glow brightly. The 
same heating effect is evident in resis¬ 
tors. 

The electrical energy dissipated in a 
resistor is expressed in WATTS, being 
equal to the product of the voltage 
across the resistor and the current 
through it in amperes. That is, 

W = E x 1.(5). 

The above formula can be transposed 
in various ways and combined with the 
Ohm’s law expressions given earlier, but 
it is not our intention here to pursue 
mathematical investigations. 

Just remember that there is a definite 
limit to the current or voltage which any 
given resistor or combination of resis¬ 
tors can handle. For this reason, radio 
circuit designers often specify the mini¬ 
mum wattage rating required for certain 
resistors, as well as the resistance value. 

If the constructor is careless enough 
to use too small a unit, the resultant 
heating effect may easily cause it to char 
and fail in service. So much, then, for 
resistors. 

Because of their special characteris¬ 
tics, inductance coils—INDUCTORS, to 
be more correct—find frequent applica¬ 
tion in circuits involving alternating cur¬ 
rents. 

If necessary, they will carry direct 
current but offer marked opposition to 
the flow of AC; this much we have 
already seen. 

The opposition to alternating current, 
that is the reactance of an inductor, is 
expressed by the formula: 


xl = 2 *rrfL. 


, ( 6 ) 


Figure 4: An inductor (or coil) will 
carry direct current and presents to 
it a certain amount of resistance, 
often referred to as its "DC resist¬ 
ance." However, it presents what is 
called "inductive reactance" to 
alternating current, reactance in¬ 
creasing as the frequency rises. 


In which reactance is in ohms, pi is 
equal to 3.1416, f is the frequency of 
the current in cycles per second, and 
L is the inductance in henries. 


side in an electrical sense. If the three 
occur in this fashion in an electrical cir- 
cut, they provide three suitable paths 
for the current. 

For a given electrical pressure (i.e, 
applied voltage), more electrons can 
move through the combination than 
could move through, say, just R5 on i*s 
own; in other words, the PARALLEL 
RESISTANCE of the combination is less 
than that of any individual resistor in it. 

The general mathematical expression 
is: 

1 _ 1 , 1 , 1 . f M\ 

Rt R 1 + R 2 + R 3 ••• etc> " ( 

in which Rt is the paralleled resistance of 
the combination, Rl, R2, R4, R5, etc., 
are individual resistors and all values 
are expressed in the same unit of resist¬ 
ance, be it ohms, kilohms or megohms. 

Whether you can apply this formula 
immediately will depend on your fami¬ 
liarity with algebra. If your recollec¬ 
tion of algebra is not too good, simply 
remember the general statement just 
ahead of the formula. 

But let us move on. 

As explained in a previous chapter, 
the passage of an electric current 
through a conductor is attended by con¬ 
siderable atomic agitation and a certain 
amount of the electrical energy is dissi- 



Figure 5; A capacitor is virtually an 
"open circuit" as far as direct cur¬ 
rent is concerned but it will con¬ 
duct alternating current. It otters 
"capacitive reactance" to the pas¬ 
sage of AC, the reactance becoming 
smaller as the frequency of the alter¬ 
nating current rises. 

Without worrying too much about the 
formula, one point is obvious, namely 
that the reactance of any given inductor 
varies with frequency. The higher the 
frequency of a current, the greater the 
opposition a given inductor offers to 
its passage. 

Plotted graphically, the result is as 
shown in figure 4. 

Imagine an inductor connected into 
a complex circuit arrangement requiring 
it to carry a direct current and two 
alternating currents of different fre¬ 
quency. The inductor would offer little 
opposition to the direct, but definite and 
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The AKG D11/N 
directional dynamic 
microphone with 
cardiod characteris¬ 
tic for natural and 
echo-free tape 
recording, even in 
acoustically unsuit¬ 
able locations, is 
the ideal micro¬ 
phone for use in 
conjunction with 
tape recorders. 
Price £8/10/- plus 
S/Tax. 


The AKG D12 direc¬ 
tional dynamic mi¬ 
crophone is used in 
broadcasting and 
television studios 
all over the world, 
yet the price is 
right for the re¬ 
cording enthusiast. 
Only AKG massive 
production makes 
this possible. Price 
is £30/10/- plus 
S/Tax. 


\V*VVV\ 


REVOX TAPE RECORDER - A professional 
quality machine priced for the hi-fi enthusiast. 
Features stereophonic reproduction, with 
built-in high-fidelity monitor amplifier. 

Price £180 plus S/Tax. 


LOUDSPEAKER ENCLOSURE - A high- 
fidelity unit for use with tape recording 
and record playing equipment of good 
quality. Features wide frequency res¬ 
ponse with 10 watts of power handling 
capability. Price £40 plus S/Tax. 


The AKG D19 is the 
ideal microphone 
for the recording 
enthusiast. Has 
cardiod characteris¬ 
tics and bass 
attenuation switch. 
Price £16/8/- plus 
S/Tax. 


NEAT TURNTABLE — A low-cost unit 
with low rumble characteristics suitable 
for use with a wide range of tone arms. 
Price £29 plus S/Tax. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


80 


EP35-63 

Radio. Television & Hobbies. December. 7963 















different degrees of opposition to the capacitors in series, we revert again to Examination of the word impedance 
two alternating currents. the familiar reciprocal expression: from a mathematical viewpoint is rather 


This discriminating effect of an in¬ 
ductor is very widely utilised in radio 
circuits, as we shall come to appreciate 
later. 

If two or more inductors are con¬ 
nected in series, the total inductance 


= u + n + H- etc - (10) 

These expressions may be 


value is equal to the sum of their in- baffling to some, but don't worry over- 
dividual inductances, providing there is much about that. The whole purpose in 



Figure 6: Vital to the 
operation of all radio 
and television receiv¬ 
ers is the parallel 
tuned circuit—an in¬ 
ductor and capacitor 
connected in parallel 
as at (a). Curve (b) 
shows how the im¬ 
pedance of the 
combination rises in / Q ) 

the vicinity of a par¬ 
ticular frequency, 
known as the "resonant frequency ." 

no magnetic coupling between them; 
this is exactly the same as with resistors. 

In like manner also, the inductance 
value of a number of parallel-connected 
non-coupled inductors is less than that 
of any one of them and the expression 
is similar to formula (4): 

U = U + Ii + A- e,C - (7) 

Condensers — or may we call them 
capacitors—are almost an opposite in 
their characteristics to inductors. 

Since the component parts of a capa¬ 
citor are necessarily insulated from one 
another, a capacitor cannot carry direct 
current. However, because of the 
phenomenon of electron displacement, it 
will carry alternating current, although 
offering some opposition to its passage. 

This opposition, known as capacitive 
reactance, is expressed in ohms and is 
given by the formula: 



Figure 7: Energy fed into a tuned 
circuit tends to produce an oscillatory 
voltage, as described in the text. 
The oscillation takes place at the 
resonant frequency of the tuned cir¬ 
cuit. 




XC = 


1 


2 TTfC 


.( 8 ) 


In which pi is equal to 3.1416, f is 
the frequency in cycles per second, and 
C is the capacitance in farads. 

It is interesting to note that the re¬ 
actance of a capacitor also is dependent 
on the frequency of the current flowing, 
but the relationship is just the reverse 
of that which characterises an inductor. 
With a capacitor, the higher the fre¬ 
quency of the current in the circuit, the 
lower is the opposition offered by the 
capacitor to its passage (Figure 5). 

A capacitor in an electrical circuit 
thus offers no path for the How of 
direct current, but allows alternating 
current to flow through it with an ease 
depending on its own capacitance value, 
and the frequency of the current. Here 


Figure 8: The resonant frequency of 
a tuned circuit can be changed by 
varying either the value of the capa¬ 
citance (a) or the value of inductance 
(b . Such circuits provide the basis on 
which a radio receiver can "tune in" 
individual radio stations , 


too involved for inclusion in this chap¬ 
ter. but the student is well advised to 
follow up the subject in other texts 
which choose to cover it in detail. But 
remember the term and remember also 
rather the effect of resistance inductance and 
capacitance in an electrical circuit. 

• Resistance is a definite property, in¬ 
dependent of frequency. 

• Inductive reactance depends on, and 
increases with frequency. 

• Capacitive reactance depends on, but 
varies inversely with frequency. 

• Inductors will carry direct current, 
but capacitors will not do so. 

6 Circuits combining the above proper¬ 
ties offer impedance to the flow of alter¬ 
nating current, the impedance depending 
on the frequency and the quantities in¬ 
volved. 

At this juncture, it is necessary to 
mention a matter of vital importance, 
namely the combination of an inductor 
(or coil) and a capacitor (or condenser). 

We have seen that the reactance of a 
coil increases with frequency and that 
the reactance of a capacitor decreases 
with frequency. 

Referring then to figure 6a it is 
obvious that, for any given value of in¬ 
ductance and capacitance, there must be 
a particular frequency at which the re¬ 
actance values of the two are equal. 

The frequency at which this occurs is 
commonly known as the RESONANT 
FREQUENCY and the coil and capaci¬ 
tor are said to be TUNED to this fre¬ 
quency. 

Because the two components are con¬ 
nected side by side (in the electrical 
sense), the combination is referred to as 
a PARALLEL TUNED circuit. 

In previous chapters we have learned 
something of phase; that the current 
through an inductor lags behind the 
voltage but leads the voltage in the case 
of a capacitor. 

At the resonant point of a tuned cir¬ 
cuit such as that of figure 6a the cur¬ 
rents through the- two components — 
which are opposite in phase, one lag¬ 
ging the voltage by one-quarter of a 
cycle, the other leading by the same- 
amount—are equal in amplitude. They 
accordingly cancel each other, so that 
the circuit offers an infinitely high re¬ 
sistance to current. 

Resonant Frequency 


Figure 9: A series 
tuned circuit (a) and 
the way in which its 
impedance varies with 
frequency, to a mini¬ 
mum value at reson¬ 
ance. Circuits of this 
type are frequently 
used to absorb energy 
at particular frequen- 
cies f being then known 
as "trap" circuits. 


(a) 





Frequency-► 

_ _^ _ _ this chapter is to give a general picture The above assumes that the compon- 

is yet' another^ discriminating effect, °f how components behave and why ents are lossless or perfect — the coil 

which is widely utilised in radio re- ^ey are used, rather than to get down having no resistance, and the capacitor 

ceiver and electronic apparatus design. t0 a precise mathematical basis. no dielectric loss. In practice, however, 

When ranacitorc are connected in Circuit requirements often call for a this will not be true, so that at re¬ 
parallel, the total capacitance is equal to combination of resistance- and induct- sonance the parallel tuned circuit will 

the sum of their individual capacitance ance - * ,ther t in P a h raIlel or ' n ?. enes ; The have a large but finite resistance. 

— ■ • opposition to such a combination to the Note that the word used is RESIST- 

^? W n alternating current is neither ANCE, for at resonance the inductive 

wholly resistive nor wholly inductive and anc | capacitive reactance cancel each 

is expressed instead as an IMPEDANCE other, and the impedance of the com- 

of manv ohms. bination becomes simply a resistance. 

The same word impedance also Because the reactive currents cancel 
This is just the opposite effect to that applies in circuits involving a combina- 
stated for resistors and inductors. For tion of resistance and capacitance. (Continued on Page 83) 


values. That is: 


Ct = Cl + C2 + C3,.. etc.. .(9) 
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QUjriatmas Serials 

INTERCOM SPEAKER TRANSISTOR 
PRESS-BUTTON AND VOLUME CONTROL 


. HAND' 


£4/19/6 

SPECIFICATIONS: 

rcuit : 2 Transistor. Output : 45 mW max. 

nsitivity : More than 55 db. Battery : BL.OOP (or) 

lepedance : 20 $2 Eveready 216 

irrent : 7 mA when re- (9V). 

ceiving no signal. Dimensions : 4in x 2*in. 

RADIO HOUSE PTY. LTD. 

306 PITT STREET, SYDNEY PHONE: 26-2817 


ACOS CHANGER DUST BUG 


Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICK f 2-16-0 

AMPLION (A/SIA) PTY. LTD. 
29 Majors Bay Rd., Concord, 

N S W. PHONE 73-1227 


30W. TRANSISTOR AMPLIFIER 


Since the 30 Watt Transistor P.A. Amplifier was described in February, 
1963, it has proved to be very popular and many units have been built 
up. A couple of points have arisen and we felt that some further com¬ 
ment would be helpful to those who have already built the amplifier, or 
to those who may be contemplating its construction. 


T HE first point concerns -the phasing 
of the feedback loop around the 
output stage. The printed board and the 
two transformers were designed so that 
normally assembly of the components 
would automatically guarantee negatively 
phased feedback. 

Unfortunately, upon release of the 
kit, we began to receive complaints 
about the feedback turning out to be 
positive, with consequent instability upon 
switch-on. 

The fault was traced to an inadvertant 
reversal in the terminations of the second 


PICTURE TUBE OUT? 

Now you can buy direct from 
the factory 


TRADE 

PRICE 


FLUS OLD TUBE 
{MOST TYPES) 

No charge for testing, installation available 
WE ALSO HAVE A LARGE STOCK OF 
USED TV FROM £29 UP- 
CASH PAID FOR DUDS 
Sorry, No Mail Orders, Personal Shoppers Only 
For further information phone 92-7743 

SURE BRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY., CROW'S NEST. 

Entrance Rockland Road. 


ary of the driver transformer. This oc¬ 
curred somewhere along the line in the 
manufacturer’s paper work, between the 
time the transformers were made for 
the prototypes and when they were put 
into regular production. It was one of 
those unfortunate things which seem to 
occur, even under the best systems of 
control. 

The simplest method of correcting 
the error, if you should encounter it, is to 
transpose the two leads running from 
the printed board to the base of the 
respective output transistors. This avoids 
the need to take the board from its 
mounting to reverse the output trans¬ 
former secondary winding. 

The foregoing comments and sugges¬ 
tions apply to those who will be using 
transformers which have been manufac¬ 
tured to this time. The transformer man¬ 
ufacturer has decided, in future runs, to 
reverse the terminations of the secondary 
winding of the output transformer, so 
that pairs of transformers will, in future, 
again give overall negative feedback. 

However because of the mix-up, con¬ 
structors must face the risk of incorrect 
feedback, at least until present stocks 
are absorbed. Fortunately, the transposi¬ 
tion of the base leads is a simple op¬ 
eration. 

The next point concerns inquiries for 
an output transformer with provision for 
a 500-ohm line distribution system. Such 
a transformer has been produced which 
provides for 500 ohms, with taps at 
250 and 150 ohms. The type No. is, 
TRS229, We have tested one of these 
transformers and the efficiency from the 
500-ohm output is very much the same 
as the 15-ohm version. There is a slight 
drop in efficiency at 250 ohms and a 
further small loss at 125 ohms. 

This transformer may be mounted in 
the position originally intended for the 
type TRS203. A 15-ohm secondary wind¬ 
ing is provided with tinned leads which 
is wired in the same as for the original. 
This winding is for negative feedback 
purposes only and is wound with light 
wire which renders it unsuitable for de¬ 
livering power to a 15-ohm circuit. 

The main secondary winding is ter¬ 
minated in flying leads. Black is com¬ 
mon, green is 500 ohms, with white and 
orange being the taps for 250 and 125 
ohms, respectively. The pair of leads 
which ran from the 15-ohm secondary 
to the output socket, will not be used. 
Instead, the common and other lead 
necessary to give th e correct match, 
should be run to the socket, the unused 
leads being insulated at the ends and 
tucked away. 

Before prospective users of the new 
500-ohm transformer rush in and make 
their purchase, however, it would be 
well to consider the pros and cons of 
the 15-ohm and 500-ohm systems. In 
the days of speakers with voice coil im¬ 
pedances of the order of 2 to 3 ohms, 
there was no question that the power 
lost over a long run was considerable. 
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The new output transformer, which 
has been made available for the 30- 
watt amplifier, having a secondary 
intended tor medium impedance 
speaker lines . A nominal 15-ohm 
secondary is also fitted but purely 
to supply the original negative feed¬ 
back circuitry . 

This made the 500-ohm approach a de¬ 
sirable proposition from an efficiency 
point of view. 

Now that 15-ohm speakers are in com¬ 
mon use, the question of distribution 
should be re-assessed. Quite long leads 
may be run, before ohmic losses be¬ 
come serious, and four 15-ohm speakers 
may be connected in series-parallel, 
which is often a convenient arrangement. 
Other combinations of voice coil con¬ 
nections may also be used as require¬ 
ments dictate. 

On the other hand, when a 500-ohm 
system is used, it is necessary to pro¬ 
vide a transformer on each speaker, to 


step down to the voice coil impedance. 
These transformers are not the most 
efficient devices by any means. As a re¬ 
sult, transformer losses in a 500-ohm 
system should be weighed against the 
losses in lead when using a 15-ohm 
system. The final choice is up to the 
user. 

Another point which has arisen, is 
that of available power output when 
2N2147 drift type transistors are used 
in the output stage. When we made our 
initial measurements, using this type of 
transistor, we obtained only 12 watts. 
The transistors used at that time were 
virtually pre-production prototypes and 
may have been unbalanced or otherwise 
not up to the standard of those now 
available. It should also be noted, that 
the protective diode was in circuit. 

Subsequent tests, with another pair 
of 2N2147 transistors, showed an out¬ 
put of 17 to 18 watts with the protective 
diode in circuit. A cross check by the 
manufacturers substantiated this mea¬ 
surement. Additionally, they removed 
the protective diode and modified the 
bias resister from 100 to 150 ohms. At 
the point of clipping, and 4 per cent 
total harmonic distortion, 21 watts were 
obtained. 

There are other points worthy of note. 
When the feedback components 
are modified for the 2N2147’s to give 
the same order of negative feed back, the 
overall sensitivity of the amplifier is in¬ 
creased almost by a factor of three. 
The frequency response at the minus 
3db points is 110 to 7,000 cycles for 
Ihe OC29 transistors and 110 and 8,000 
cycles for the 2N2147 transistors. 
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at resonance, any current which still 
flows is in phase with the applied volt¬ 
age, since the circut behaves as a pure 
resistance. For this reason resonance is 
usually defined as that frequency at 
which the phase shift of the circuit is 
zero. 

The resonance of a parallel tuned 
circuit may therefore be thought of in 
terms of two connected but different 
effects. One, the cancellation of react¬ 
ances to leave simply an effective resist¬ 
ance (in other words, zero phase shift), 
and the other a rise and peak (or near¬ 
peak) in impedance to current. 

The relationship between circuit im¬ 
pedance and frequency is suggested by 
figure 6b. 

At its resonant frequency, a tuned cir¬ 
cuit has an OSCILLATORY quality. As¬ 
sume, in figure 6a, that the capacitor is 
disconnected, charged from a battery, 
instantly connected again to the coil. 

The charge across the capacitor 
would immediately commence to leak 
away, initiating a current- through the 
inductor; in so doing, it would build up 
a magnetic field around it. Immediately 
the charge disappears, the initial cur¬ 
rent would cease, causing the magnetic 
field to collapse. 

Even as it collapses, however, the 
magnetic field maintains the current 
flow to the point where the capacitor 
becomes charged again in the opposite 
polarity. Then the capacitor would be¬ 
gin to discharge in the opposite direc¬ 
tion and the whole action would be re¬ 
peated again and again. 

In practice, some of the energy is.lost 
in each ALTERNATION, and the oscil¬ 
latory action ultimately comes to an 


end. Th e result, illustrated in figure 7, 
is known as a damped train of waves. 
It is important to note that the natural 
period of oscillation of a tuned circuit 
corresponds to the resonant frequency 
—or that frequency where the react¬ 
ance of inductor and capacitor are 
equal. 

From an inductor and capacitor of 
fixed value there can obviously be only 
one definite and fixed resonant fre¬ 
quency. However, as we shall see later, 
radio design frequently calls for tuned 
circuits whose resonant frequency is 
capable of adjustment within certain 
limits. 

In practice, this is achieved by vary¬ 
ing either the capacitance of the con¬ 
denser or the inductance of the coil. Of 
the two methods, the former is the more 
usual (figure 8a), and it is for just this 
purpose that the variable condenser, 
illustrated in the last chapter, is em¬ 
ployed. 

Variation of inductance is less com¬ 
mon, but can be achieved by altering 
the physical relationship between two 
halves of a coil, or by inserting or with¬ 
drawing a metal core through the 
centre of the coil former, thus acting 
directly on the magnetic circuit. 

It is worth noting, in passing, that a 
resonant effect is also apparent between 
an inductor and capacitor connected in 
series. (9a). The reactance of such a 
combination reaches a minimum value 
at resonance, as is illustrated in figure 
9b. In later chapters, we shall see just 
how these various combinations of re¬ 
sistance, inductance and capacitance 
are employed in actual receiver circuits. 

(To be continued) 


HIGHEST 
trade-ins in 
DECEMBER 




Less up to £100 on your 
old Tape Recorder 


Peter Clark and his 
staff of able tech¬ 
nicians make you 
thoroughly understand 
the tape recorder be¬ 
fore you take it home. 
Go to the tape re¬ 
corder specialist, who 
can show you Aus¬ 
tralia’s greatest range! 




TANDBERU STEREO MODEL 7 
Features include: • 2 Matched Loudspeakers 

• Extension-speaker Jacks ® 2 Power Am¬ 
plifiers • 2 Pre-amplifiers • Pause control 

• Free-position Tape Load • Cross-talk 
Rejection: Better than 60 dB ® Frequency 
Response: 30-20.000 c s at 71 i.p.s. ® Speed 
Tolerances: 2 f 7r absolute tolerance. £198 0 - 


TtlaquetwSxnmd 

•' L INDUSTRIES 


387 George Street, 2 doors from Kodak. 

&3L 


SONY MODEL 272 

• Features frequency range 50-15,000 c.p.s. 
complete push-button operation • Instan¬ 
taneous push-button speed selector (7.5 i.p.s. 
and 3.75 i.p.s.) ® Line Mix separate level 
control for mix recording • Low impedance 
microphone assures 15.000 c.p.s. recording 
® Playback tone control • Tape counter 
and instant stop for accurate manual cueing 

• Slide illumination record level indicator 

• Removable carrying handle. Price: £110 


NATIONAL 4-TRACK 125-750 
. . . a beautifully finished tape recorder 
that features ® Trouble-free printed wiring 
adopted • Simplified operation by push¬ 
button keyboard type controls • Stereo 
recording and reproduction possible with 
4-track ® Cover of the set serves as tin 
extension speaker for stereo playing • 
Equipped with jack for reverberation. 149 gns. 
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RECORDING THE 
NEW DECCA 
'LA TRAVIATA' 


By Bllis Main 


Joan Sutherland 

L AST November I found myself in 
Florence, where Joan Sutherland 
was recording Verdi’s “La Traviata” for 
Decca. I had a Ficord 202 with me 
and, fortunately, it didn’t take long to 
persuade Christopher Raeburn, who was 
in charge of the recording project, that 
there was a unique radio documentary 
in a behind-the-scenes story of a major 
recording session on location; a story 
that would embrace every aspect from 
the artists to the engineers. 

Joan Sutherland herself broached the 
subject on my behalf and Raeburn gave 
me carte blanche to go where 1 liked 
and record what I wished over the whole 
two weeks of the session, which took 
place in the Pergola Theatre in the Via 
Pergola, an inaccessable byway about a 
mile down town from the cathedral, 
which is everybody’s landmark in Flor¬ 
ence. 

The hall itself is about as high as it 
is wide — some 80 feet — and perhaps 
twice that length. At the far end, car¬ 
penters who had come out with the 
engineering team about a month ahead 
of the recording date, had built a big 
scaffolding platform large enough to 
carry the chorus seats and to give the 
principals room to make their moves 
for stereo—a vital aspect in planning. 

The chorus mikes flanked the benches 
and each principal had his own solo 
mike. The floor was marked off in 
numbered squares and a string of card¬ 
board plaques strung above the solo 
mikes tallied with a large blackboard 
carrying the key to the day’s movements. 

In front of the soloists the orchestra 
was seated in normal concert formation 
with more spot mikes, grouped in threes 


on big booms and, flanking the whole 
setup, two more set higher and inclined 
slightly inwards for overall coverage. 

Only once was there trouble with this 
array and assistant recording engineer 
Roy Wallace had the boom down and 
the faulty microphone replaced, re¬ 
positioned and tested with less than half 
an hour’s hold up! All the mikes were 
West German Neumann condenser types, 
feeding Ampex recorders through mixers 
designed and built by Wallace himself. 

The recorders were located in the im¬ 
provised control room, a vaulted cham¬ 
ber which was equipped with a pair of 
very expensive Tannoy monitoring 
speakers. All the equipment, which 
came out by Decca’s own truck, was 
valued for Customs purposes at just 
under £10,000 sterling. 

Naturally, the control room was out 
of earshot of the hall and, for visual 
communication, there was a system of 
closed circuit television cameras and 
monitors mounted on separate scaffold¬ 
ings. The hall was left pretty much as 
it stood acoustically, except for some 
heavy damping behind the conductor, 
installed during preliminary tests which 
had disclosed a prominent bass reso¬ 
nance. 

Music lovers and record collectors 
who have more than a passing interest 


THE AUTHOR: 

Ellis Blain joined the Aus¬ 
tralian Broadcasting Commis¬ 
sion in 1936 and is currently 
senior announcer for the Com¬ 
mission in its Sydney studios. 
His position with the ABC 
has taken him twice to 
Europe for the production of 
radio documentaries on a var¬ 
iety of subjejcts. During the 
last trip, he collected the 
material which provides the 
basis for this article. Ellis 
Blain presents the program 
"Words And Music" each 
Tuesday, Wednesday and 
Thursday evening from 2FC, 
at 6.45 p.m. 


in what goes on at the other end of the 
recording chain might be interested in 
these extracts from the tapes I recorded 
on the spot . . . 

“Yes, that was very good. Very good 
indeed,” said the voice over the talk- 
back. A pause, during which the orches¬ 
tra relaxed, and then the voice said 
persuasively', “But I wonder if you’d 
mind doing it just once more?” 

The speaker was Christopher Raeburn, 
who demonstrated admirably that re¬ 
cording directors need infinite patience 
and tact. Later, when the American 
baritone Robert Merrill was having 
trouble with the aria “From Fair Pro¬ 
vence,” Raeburn’s voice crackled over the 
talkback again, “You there, Bob? Yester¬ 
day I thought you were all sung in. To¬ 
day, I still feel you’re feeling your way 
vocally. Your voice isn’t quite set. Would 
you like just one more go at that second 
verse?” 

Merrill said cheerfully, “Right!” And 
the take, which was the best of the day, 
ended work for the afternoon. Every¬ 
one was packing up when Raeburn wan¬ 
dered in and the following conversation 
took place: 

QUESTION: “What’s the background to 
an enterprise of this magnitude?” 

RAEBURN: “It’s not just a case of 
getting a cast from an Opera House 
down to the studio one afternoon and 
hoping for the best. Nowadays we can’t 
risk a performance like that. Very occa¬ 
sionally we do take performances ‘live,’ 
but it’s fraught with problems, particu¬ 
larly as regards stereophonic recording.” 
QUESTION: “What goes on before 

the actual session in the way of 
costing, budget and so on? 
RAEBURN: “Well, ideally, one plans 
this at least a year ahead. In a project 
like this we’re only prepared to engage 
the very best artists available and they’re 
in demand all over the world. One has 
to book them early to find dates they 
can all manage. With the three Princi¬ 
pals it was extremely complicated. Ber¬ 
gonzi could only give us a very limited 
time, so we had to centre the first part 
of the recording round his parts.” 
QUESTION: “Do you feel that by re¬ 
cording piecemeal and out of 
sequence any artistic integrity or 
flow is lost?” 

RAEBURN: “In a manner of speaking, 
yes. But the great thing is to take a 
piece which is a whole within itself; 
try ideally to record about 12 minutes 
at a stretch. It isn’t so much that one 
has to do the first Act first and the 
death of Traviata at the end. What is 
important is not to do it in two minute 
stretches; then you get no drama, no 
continuity and the whole thing falls to 
pieces.” 

QUESTION: “Do you listen to other 
recordings at the policy stage?” 
RAEBURN: “Yes. We tend to take 

other recordings rather seriously; to 
listen to them to see where we find their 
greatest lack is, so we can, if possible, 
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do better ourselves. In the case of 
“Traviata” we felt we must keep the 
dramatic continuity so the story of the 
whole thing comes through and it isn’t 
just a little bit of vocalised 
QUESTION: “What part does the con¬ 
ductor play at this stage?” 
RAEBURN: “If he is a good conduc¬ 
tor, he will be on conferences early. 
He will take the whole project suffi¬ 
ciently seriously not to waltz into the 
recording room at the last minute. He 
will be there at all the technical con¬ 
ferences that may refer to anything 
musical or dramatic and he will con¬ 
duct all the piano rehearsals before 
and get them into trim.” 

When I met John Pritchard he was 
sitting on a four-legged stool at what 
looked rather like a disused Wurlitzer 
console on which his score was set out. 
There was an amplifier and talk-back 
microphone ready at his left hand. He 
is a big man, rather young for a lead¬ 
ing conductor, with somewhat long, 
dark hair and a humorous face. He 
appeared utterly imperturbable during 
the whole two weeks. 

QUESTION: “What is the essential dif¬ 
ference in approach to recording 
an opera and performing an opera 
in the theatre?” 

PRITCHARD: “In the opera hall, 

you’re dealing with a much greater span 
of music than you do when you come 
to make a recording. In a recording, 
each session takes up perhaps 12 to 15 
minutes, and therefore you can concen¬ 
trate in a particularly vivid kind of way. 

“You rehearse just that section of it 
with the singer the day before, or even 
on the morning, and you hope to get 
a bit better performance of it than you 
would in the opera house. There is also 
the vital difference that the singers are 
not concerned with stage action. There¬ 
fore they can concentrate on the music. 
I always like to urge the singers, once 
the preliminary rehearsal and takes are 
over, to, as it were, throw away the 
book and put on to the disc some 
equivalent of the emotion and intensity 
a performance on the stage would 
naturally give them. I don’t think you 
can get a good recording without that, 
kind of intensity.” 

QUESTION: “One does hear the critic¬ 
ism offered against modern record¬ 
ings that the sound is not the sound 
one hears in the concert hall. Do 
you agree with that?” 
PRITCHARD: “Yes. I think it is a 

valid point. And I’ve heard disappoint¬ 
ment expressed in the opera house 
when a very famous singer doesn’t 
seem to produce the wonderful honey¬ 
ed sounds which the public have heard 
on their own machines. That I think is 
a point where the public must eventu¬ 
ally be educated. On the other hand, 
no one will deny that by going to the 
opera house, you get much more than 
you can from a record. It’s only 
natural.” 

I then asked Raeburn and his col¬ 
league, Ray Minshul, about the choice 
of a score. 

QUESTION: “Should the score be the 
conventionally printed one?” 

RAEBURN: “In the case of ‘Traviata’, 
I was able to go to Casa Ricordi and 
compare the printed score with Verdi’s 
original autograph, and there were 
some very significant differences. In 
over half our queries, (John Pritchard 
and I had much the same ones) doubts 
were justified.” 






HERE'S THE VERY 
LATEST FROM 


DECCA 

"DERAM" 

CARTRIDGE 


DECCA "DERAM" TRANSCRIPTION ARM 


DECCA MICROLIFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 'Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Decca Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia. 


The revolutionary Decca “Derain” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Derain" causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 
Two types available — Transcription, 
£7.17.6. Auto-change, £5.12.6.* 


Decca have now- produced a transcription arm specially 
designed for use with the “Deram” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only, £8.2.6.* 


DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional a^m. It is the latest refinement 
of earlier models which established themselves as the 
finest in the world. Price complete, £51.14.6.* 
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Whether monophonic or stereophonic, sound reproduction without High 
Fidelity is like a picture without colour. Goodmans High Fidelity range 
gives you the choice of the perfect loudspeaker equipment for every 
purpose and budget. 




8' AXIETTE 8 

6w. (12w. U.S.A.) 
40-15,000 c/s. 

8' TWIN AXIETTE 8 

6w. (15w. U.S.A.) 
40-18,000 c's. 

8' TRIAXIOM 8 

6w. (15w. U.S.A.) 
40-20,000 c s. 

10' AXIOM 10 

lOw. (20w. U.S.A.) 
40-15,000 c/s. 


10' TWINAXIOM 10 

lOw. (20w. U.S.A.) 
40-18,000 c s. 

10 TRIAXIOM 10 

lOw. (20w. U.S.A.) 
40-20,000 c/s. 

10" AXIOM 80 

6w. (12w. U.S.A.) 
20-20,000 c s. 

12" AXIOM 201 

15w. (30w. U.S.A.) 
30-16,000 c/s. 


GOOOM A NS 


12" AXIOM 301 

20w. (40w. U.S.A.) 
30-16,000 c s. 

12" TRIAXIOM 212C. 

15w. (30w. U.S.A.) 
30-20,000 c s. 

12' TRIAXIOM 612C. 

20w. (40w. U.S.A.) 
30-20,000 c 's. 

12' AUDIOM 51 

15w. (30w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c/s. 


12 AUDIOM 61 

20w. (40w. U.S.A.) 
Fundamental Resonance 
35 or 75 c s. 

15 AUDIOM 80 

25w. (50w. U.S.A.) 
Fundamental Resonance 
30 or 60 c s. 

18 AUDIOM 90 

50w. (lOOw. U.S.A.) 
Fundamental Resonance 
40 or 60 c s. 


GOODMANS INDUSTRIES LIMITED., 

Axiom Works, Wembley, Middlesex, England. 

Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD., 
60, Clarence St., Sydney, N.S.W. Telephone: 29 1571 (3 lines). 
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MINSHUL; ‘‘When I first approached 
“Sonnambula” for instance, and listened 
to recordings with a score in my hand, 
this was a revelation as to how much is 
normally omitted in performance. It 
amounted to about 30 minutes’ music, 
500 bars, and this was obviously a 
chance where we could provide more 
music than ’people are accustomed to 
hear. 

“Looking at the score, one could see 
why it had been so heavily cut for per¬ 
formance. The leading soprano role is 
enormously taxing, even in its cut form. 
Uncut, it makes one think Bellini’s 
Prima Donnas must have had pheno¬ 
menal stamina!” 

QUESTION: “Why do you come all this 
way to Florence to record Travi¬ 
ata’? Why don’t you record it in 
London?” 

MINSHUL: “We feel the Italian tradi¬ 
tion is built into the orchestras. Again, 
it is more economical for a company to 
send four or five of us from London to 
Florence for a recording than it would 
be to bring the soloists and the orches¬ 
tra to London. 

“Secondly, all the complementary parts 
are more easily found in Italy and it’s 
also a question of having the correct 
accent for Italian opera. Italians singing 
in their own language feel and sound 
much more at home in it. They have the 
true ring to them to make them sound 
as though they belong.” 

The next session was strenuous, and 
as I was standing in the wings, Joan 
Sutherland passed me with the comment, 
“I’m going back to singing opera on the 
stage; at least you only have to do it 
once!” Later, she explained: 

“We’ve found in Italy that it’s rather 
difficult from the point of view of a 
succession of outside noises such as 
church bells, or children playing in a 
nearby convent garden. You’ll find 
you’ve done something quite well, and 
just because there’s an outside noise, 
you’ll have to repeat it. 

“Sometimes I find the engineers are 
a little bit too exacting, in so far as 
something that sounds all right to me, 
and I should think would be all rieht 
commercially, they won’t let pass. So in¬ 
stead of three hours’ singing the opera 
right through, you’ve spent three hours 
on perhaps just two pieces.” 
QUESTION: “Does this mean you don’t 
enjoy recording?” 

SUTHERLAND: “No, I enjoy it, but 
sometimes things just won’t go right, as 
in performances.” 

QUESTION: “Do you feel the require¬ 
ments of recording interfere with 
your artistic integrity?” 

SUTHERLAND: “A recording has to 
have more artistic feeling and intensity 
than a performance because in a per¬ 
formance there’s the visual aspect as 
well.” 

QUESTION: “What do you feel has been 
your most suucessful recording?” 

SUTHERLAND: “‘Alcina’ has been 
the most heartening because Handel’s 
music is not just the everyday music 
for the person who love^ music. I also 
think ‘The Art of the Prima Donna’ was 
a very satisfactory disc because, besides 
a lot of popular arias, it brought in 
many that are hardly heard at all.” 

Joan Sutherland’s husband, Richard 
Bonynge, added these comments: 

BONYNGE: “In preparing for a re¬ 
cording session, we go into every detail 
you can possibly imagine, and we try 


to find out everything about the opera, 
past performances and historical back¬ 
ground.” 

QUESTION; “Are there any occasions 
when your musical requirements 
conflict with recording require¬ 
ments?” 

BONYNGE: “Oh yes, sometimes. We 
either have a row or a compromise.” 
QUESTION: “Which is more profitable, 
recording or the opera house?” 
BONYNGE: “How do you mean 

profitable?” 

QUESTION: “Profitable financially?” 

BONYNGE: “Oh well, it depends. If 
your recordings are very good, I expect 
they’re very profitable. On the other 
hand, it depends on which opera houses 
you sing in.” 

After talking to Sutherland and 
Bonynge, I approached Robert Merrill 
(he claims his Brooklyn birth is genuine, 
“not just a publicity tale!”). This is his 
third “Traviata.” 

QUESTION: “What was your most 

memorable recording session?” 
MERRILL: “My first full length re¬ 
cording was Traviata’ with Arturo Tos- 
caninni. It was in 1945, my first year 
at the Metropolitan Opera. 

“I guess that would be the most 
memorable because as a young man, 
inexperienced, I sang right off with the 
greatest maestro in the world.” 

QUESTION: “How do you feel this 
‘Traviata’ is going?” 

MERRILL: “I feel it’s a great role for 
Joan. The first act, you know, is a color¬ 
atura act for the soprano, and very few 
sopranos have been able to make those 
high notes and trills. Joan also has the 
dramatic ability for the second and third 
acts which is just wonderful.” 

QUESTION: “Do you react to the cast 
at all during a recording session?” 
MERRILL: “Indeed, I react to excit¬ 
ing performers. Occasionally, you don’t 
get them, and my work suffers a little, 
so I prefer a cast that has excitement. 
Recording is more difficult than a stage 
performance. First of all, you don’t have 
an audience reaction, you see. You don’t 
have a costume or make-up which lends 
an atmosphere, so you have to create in 

GOSPEL RECORDS-- 

<! The Gospel Film Ministry announce !| 
!; that they have been appointed Aus-!; 

tralian distributors for Gospel records j! 
i; produced in the U.S.A. by the Skylite j 
;» Recording Company. The Skylite 3! 
;! series will therefore augment the cata- 
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j! First title in the Skylite series is !| 
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your mind the role you’re playing, and 
visualise an actual theatre. It takes a 
great deal of imagination.” 

Kenneth Wilkinson, one of Decca’s 
senior recording engineers, has recorded 
most of the company’s leading artists 
over his 40 years in the business. 
QUESTION; “Why was this particular 
hall chosen for this recording of 
Traviata’?” 

WILKINSON: “Well, we’re trying to 
re-create a theatre atmosphere for our 
opera recordings and, to do this, the hall 
must not be as dead as an Opera House, 
otherwise you get no atmosphere at all 
on the recordings. We find a hall with 
about two. or two-and-a-half seconds’ 
reverberation is ideal.” 

QUESTION: “Do you think the sound 
on records is parallel to the sound 
you hear at a concert?” 

WILKINSON: “No. On a record you 
hear far more than you do at an actual 
concert.” 

QUESTION: “And do you, personally, 
think that’s a good thing?” 

WILKINSON: “Oh, definitely.” 
QUESTION: “One often hears comment 
that too much electronic gimmick- 
ing goes on in the making of re¬ 
cords. Do you think this is the 
case?” 

WILKINSON: No, I can assure you 
as far as classics or operatic recordings 
are concerned, there is no gimmicking 
at all. 

QUESTION: “Not even when transfer- 
ing the tape to disc?” 

WILKINSON: No. 

QUESTION: “Has stereo complicated 
things for you?” 

WILKINSON: “On the contrary. 
When you can hear the sound separated 
as it is in stereo, you can balance so 
much more easily than you can if it’s 
coming from just one loudspeaker.” 

At this point, Raeburn and Minshul 
joined in. Minshul said, “One thing I’d 
like to mention is that on stage, artists 
are accustomed to make their move¬ 
ments white they’re not singing. This 
means they don’t have to think of two 
things at once, singing and moving. But 
recording stereophonically for opera one 
can’t leave it like that because you can’t 
see the artist move. Wherever possible 
we try to have the artist move while 
singing, so the listener is aware of move¬ 
ment.” 

QUESTION: “How do singers react to 
recording in stereo?” 

RAEBURN; “Well, the ones who are 
new to recording adapt themselves 
straight away to it, and are rather im¬ 
pressed with the continuity it gives them. 
The ones who were used to recording 
in the old days, where they had their 
own mike and stuck there, were rather 
difficult. They took much longer to get 
used to it. I remember Zinka Milanov, 
who had an enormous recording career 
on 78s, and when we were to record 
“La Forza del Destino” there’s the scene 
where she has to comment from the 
side. She’s observing the action from 
afar. Well, she was duly placed at the 
side and immediately complained, with 
great indignation, ‘I go to the centre 
because I have the tune!’ We discussed 
the matter with her, but she still wanted 
to stay in the centre. However, when 
she finally saw the good sense of it, 
and had heard stereo, she was bounding 
round the stage like a young gazelle. 
It was all we could do to stop her 
putting in more movement than was 
actually required.” 
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reviews 


JULIAN RUSSELL 


MERRY WIDOW — A Fine New Disc 


Lehar—The Merry Widow. Hanna 
Glawari (Elisabeth Schwartzkopf); 
Count Danilo (Eberhard Wachter); 
Baron Zeta (Josef Knapp); Vaten- 
cienne (Hanny Stefek); Camille 
Rosillon (Nicolai Gedda); Vicomte 
Cascada (Kurt Equiluz); Raoul 
(Hans Strohbauer). The Philharmon- 
ia Chorus and Orchestra conducted 
by Lovro von Matacic. HMV Angel 
Series Stereo SAN 101/2. 

There have been other impressive re¬ 
cordings of this ever-fresh charmer, 
notable among them that in which 
Schwartzkopf sang in the early days of 
LP. But none measures up to this new 
one, either in the quality of its sound or 
its easy atmosphere of “gemuthlichket.” 
Moreover Madam Schwartzkopf herself, 
though always eminently enjoyable in her 
first recording of the title role, has since 
relaxed into a method that makes her 
characterisations, both vocal and dram¬ 
atic, seem much more warmly human. 

She still exercises a dominant person¬ 
ality that tends to override that of her 
colleagues in any show in which she 
appears and she forgoes none of her 
characteristic authority in this new ver¬ 
sion. But she is now a much more 
mellow Widow and introduces subtle¬ 
ties of inflection into her spoken dialogue 
that make her role shine with vitality. 
She has also developed a sense of com¬ 
edy that, despite the unwavering dignity 
of her performance, realises much that is 
lighthearted, even mischievous in the 
role. 

Still on the credit side is Hanny 
Stefak’s Valencienne, whose voice, though 
somewhat lighter than Schwartzkopfs, is 
always warmly eloquent and delivered 
in a cream-smooth production. 

There is also Gedda in his best form 
for some time as Camille, a perform¬ 
ance that should go far towards re¬ 
establishing his popularity. 

Possibly the greatest improvement in 
the new set compared to its predecessors 
is the handling of the ensembles 
brought off here with exhilarating elan 
in some instances and sensitive refine¬ 
ment in others. The Philarmonia plays as 
if its members were enjoying every bar 
of the score. And it seems scarcely 
necessary for me to mention that sound 
engineering has improved spectacularly 
since older rival sets were made and the 
one at present under review uses all the 
modern techniques to their very best 
advantage. 

The only two debits I could find to 
offset the production’s innumerable mer¬ 
its were a tendency to work a little too 
hard at his characterisation by Wachter, 
though he, too, has many fine moments, 
and a Zeta (Josef Knapp) whose un¬ 
steadiness of delivery sometimes becomes 
quite embarassing. I think, however, that 
you will find these shortcomings trivial 
when the general excellence of the rest 
of the performance and superb quality 
of the sound are set against them. 
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Mascagni—Cavalleria Rusticana. Com¬ 
plete Opera. Santauzza (Victoria de 
los Angeles); Turiddu (Franco Cor¬ 
elli); Alfio (Mario Sereni); Lo'a 
(Adriana Lazzarini); Lucia (Corinna 
Vozza. Chorus and Orchestra 
of the Opera House, Rome, conduc¬ 
ted by Gabriele Santini. 

Mascagni—Overture “Le Maschere;” In¬ 
termezzo from “Guglielmo Ratcliff,” 
Act 2; Introduction and Hymn to 
the Sun from “Iris,” Act 1. Chorus 
and Orchestra of the Opera House, 
Rome, conducted by Gabriele San¬ 
tini. HMV. Angel Series Stereo SAN 
108/9. 

Cavalleria Rusticana is less successful 
than its consort in the new Angel series 
reviewed above. This is largely due to 
what I can only call the miscasting of 
Victoria de los Angeles as Santuzza. She 
gives us, of course, much delightful sing¬ 
ing and her exquisite musical manners 
are again, as always, in evidence. 

She lacks, however, the broad dramatic 
sweep of an entirely successful Santuzza. 
Her innate refinement becomes some¬ 
thing of a handicap. In short, this is a 
Callas part, and while Los Angeles can 
often challenge that formidable rival in 
other roles, she fails here to achieve 
Callas’ superb sense of dramatic timing 
and inspired characterisation. 

The outstanding performance in the 
new Angel performance is given by Cor¬ 
elli as Turiddu. Uninhibited by minor 
refinements he gives a magnificently free, 
vigorous account of the part and is in 
tip-top form vocally throughout. The 
other performers are all efficient but left 
me unmoved. 

The Roman orchestra plays well, even 
generously, for conductor Santini but the 
chorus is a good deal less enjoyable. The 
sound is good. 

For those who are “sick to death” of 
Cavalleria there are some interesting, 
comparatively “new” excerpts from the 
composer’s less popular works. Le Mas¬ 
chere is as jolly as all get-out, reminding 
the listener of Rossini in one of his 
sunniest moods. 

The piece from Iris displays quite un¬ 
expected power and originality and re- 
cieves a splendid performance. 

But the third item, from Guglielmo 
Ratcliff, could be taken as a parody of 
the composer’s Cavalleria style, so closely 
does it resemble that work in both its 
melodic and harmonic characterstics. 

★ ★ ★ 

Orff (Carl) and Keetnian (Gunild) — 
Music for Children. Volumes 1 and 
2. English version by Margaret 
Murray. Nursery Rhymes and 
Songs. Speech Exercises. Instrumen¬ 
tal Pieces. Percussion Exercises. 
Dances. The Chorus of the Chil¬ 
dren’s Opera Group. The Chorus of 
the Bancroft School for Boys. Speech 
Ensemble from Italia Conti School. 

There is not the space here to deal 


any way but all too briefly with the 
many charms of this essentially useful^ 
and instructive production. Pedantry has 
been carefully and entirely successfully 
avoided. So, too, has the type of con¬ 
descension that so often mars attempts 
of grown-ups to interest children in the 
best aspects of art. 

Orff’s personality is everythwere ap¬ 
parent — in the short, strongly rhyth¬ 
mic phrases that owe so much to me¬ 
diaeval music, and inspired scoring for 
percussion of all shapes and sizes. Most 
of the instruments, including some spec¬ 
ially designed, are small enough to be 
controlled by small hands. 

I cannot imagine a more varied yet 
always charming collection of pieces cal¬ 
culated not only to inspire youngsters 
with their first interest in music, but also 
to develop a love for it that has pre¬ 
viously been acquired. 

The performances of all the pieces are 
quite admirable. Even the far-from-easy 
“Sumer is icumen in” receives treatment 
astonishingly effective in cleanness of 
attack and firm sense of pitch. 

There are instrumental solos, instru¬ 
mental ensembles, choruses, nursery 
rhymes, other types of songs, dances, 
and exercises in rhythm — some of the 
metres are far from simple — both by 
the use of percussion, clapping and 
stamping, and the recital of verse. You 
may have the idea of buying this for a 
child. If you do I think it likely you’ll 
find plenty in both discs to charm you 
and grown-friends for many hours. 

I have only one minor criticism to 
make of the set. Now and again one of 
the little xylophones is quite horribly 
out of tune. 

★ ★ ★ 

Walton — Facade. 

Ibert. — Divertissement. Edith Sit¬ 
well poems in Facade recited by 
Vera Zorina. Philadelphia Or¬ 
chestra is conducted by Eugene Or- 
mandy. CBS Stereo SBR235034. 

The sub-title on the sleeve of this 
disc — which by the way has the most 
delicious illustration I have seen in many 
a long day — reads: “Two of the 20th 
century’s wittiest musical entertainments.” 
I endorse this claim completely. Unfort¬ 
unately, although both items are given 
very expert treatment from the point of 
view of orchestral technique, wit is the 
one element that is missing in Ormandy’s 
performance. 

It has long been a matter for dis¬ 
cussion whether Walton’s Facade should 
be presented with or without the Edith 
Sitwell poems. Some claim — and I 
am among them — that Miss Sitwell’s 
metres have to be distorted and over¬ 
emphasised to fit them to Walton’s 
music and that, even if this can be ig¬ 
nored, they tend to obscure the many 
delicious felicities of Walton’s brilliant 
score. 

Opponents of this theory claim to en¬ 
joy the artificialities of metres on the 
grounds that the work was intended to 
be presented in this manner. Indeed at 
its first performance, back in the very 
early 1920s, when electric loud-speakers 
were very rare indeed, the poems where 
recited through a large megaphone to 
make sure that they were not drowned 
by the music. 

Some of the poems go at a great bat 
and I still remember the difficulty I had 
in making them out when they were 
recited alternately by Miss Sitwell her¬ 
self and the late Constant Lamber in 
a previous recording. Miss Zorina makes 
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things no easier in the present version. 
Many of her sentences are to me quite 
incomprehensible and her accent pre¬ 
sents further problems to enjoyment. 

The music, full of enchanting solos, 
ingenious counterpoint and hilarious 
parodies, is made to order for a virtuoso 
organisation like the Philadelphia, and 
the members of this orchestra play it 
with impressive accuracy. But they seem 
so intent on producing the most melli¬ 
fluous sounds possible that much of the 
spirit of gaiety in Walten’s score is 
solemnised and his witticisms overstated 
with pedantic gravity. 

The more robust wit of Ibert’s 
Divertissement survives better, though 
in this, too, neither Ormandy nor his 
orchestra seem to appreciate its sly 
malice. It, too, suffers from a too zealous 
pursuit of perfection of tone and dex¬ 
terity. And there are some movements 
in which the orchestra seems to become 
perilously close to condescension. 

The sound provided for both suites 
is first-rate, but the orchestra is a little 
too far behind the speaker in Facade 
for my taste. 

★ ★ ★ 

Mozart—Symphony in G Minor (K.550). 
Haydn—Symphony in D Major, Mo. 104. 
Vienna Philharmonic Orchestra con¬ 
ducted by Herbert von Karajan. 
RCA Mono LM2347. 

I haven’t heard the stereo version of 
this disc which may be and probably 
is an improvement on the mono. The 
mono sound is clear, though constricted 
and a little hard, But more important, 
the dynamic changes seem to have been 
brought off by moving the orchestra to 
and from the mike. I realise this was, 
of course, impossible and that it is 
extremely unlikely that the mike was 
moved. However, the effect may have 
been caused by monitoring and is per¬ 
haps not apparent in the stereo pressings. 

I think it improbable, in any case, 
that Karajan’s usually impeccable sense 
of balance was at fault. 

The first movement is very clean and 
vigorous with the two subjects well 
contrasted. The playing in the rest of 
the symphony is equally good. There is 
never any hint of mincing. Nor, for that 
matter, is the 18th century climate of 
the work stressed in any way. Yet 
Karajan achieves an effect that is wholly 
classical. 

Karajan plays the Haydn with a 
sprightliness that recalls Beecham at his 
best. And the sound in this symphony 
is a little more satisfactory than that 
in the Mozart. 

★ ★ ★ 

Debussy—Afternoon of a Faun; Nuages; 
Fetes; Printemps. Boston Sym¬ 
phony Orchestra conducted by 
Charles Munch. RCA Stereo 
LSC2668. 

I am coming more and more to the 
conclusion that Charles Munch is at 
times much more sensitive in his hand¬ 
ling of an orchestra than at others. And 
this opinion is not based solely on his 
recordings. 

When he was in Sydney some three 
years ago there were items which the 
Boston played under his direction that 
were very disappointing in their lack of 
sensibility. (Who, for instance will ever 
forget the dreadful bell that clanged so 
earpiercingly in Berlioz’ Symphonie Fan- 
tastique?). 

And last year in Paris, which was the 
Debussy centenary year. Munch, who 
had just retired from the post of per¬ 
manent conductor of the Boston, was 
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Excerpts from the equipment report section of the 
August and September, 1963, issues of RADIO, 
TELEVISION and HOBBIES: 

ADC.3 STEREO CARTRIDGE 

“The high compliance was verified with the overload 
tracks on the VSD-100 test disc, where the ADC. 3, at 2 
grams, tracked the plus-8db track (the highest amplitude 
recorded) WITHOUT A TRACE OF DISTORTION . . . 
frequency response was substantially as claimed, with no 
marked peaks or troughs . . . The separation was very good, 
particularly at the high end, where there was a clear 15 db, 
despite building rumble and other effects, which tend to 
mask separation tests . . . 

The ADC. 3 appears to be an excellent performer. 

IT WOULD BE DIFFICULT, TO FUND ANOTHER 
MAGNETIC CARTRIDGE, CAPABLE OF ITS PER¬ 
FORMANCE, WHICH SELLS FOR ANYWHERE NEAR 
THE QUOTED RETAIL PRICE OF £13/0/0, MAKING 
IT SPLENDID VALUE FOR MONEY.” 


JH SYNCHRONOUS TURNTABLE 

“In tests, which we carried out, to determine its wow, 
flutter and rumble level with a high-grade stereo pickup, 
it performed extremely well, indeed. The claim of 0.04 per 
cent wow and flutter would certainly appear to be true, 
while THERE IS VIRTUALLY NO RUMBLE AT ALL 

In terms of performance, therefore, the turntable must 
be awarded high marks.'” 


JH TRANSCRIPTION TONE ARM, MARK II 

“It has extremely low bearing friction, and is damped, 
to prevent low frequency resonances from upsetting re¬ 
production . . . 

We witnessed a demonstration of the arm tracking a 
normal stereo disc at 0.5 gram, using an ADC. 1 cartridge, 
and unaffected by deliberately heavy footsteps on the ad¬ 
jacent floor . . . 

Tested in our laboratory with a cartridge of 15 micro- 
cm/dyne (the ADC. 3), the arm permitted the cartridge 
to track the plus-8db track of the VSD-100 test record 
at only 1.5 gms. . . . 

Both the J. H. Turntable and Arm should be of con¬ 
siderable interest to our many audio enthusiasts.” 


J. H. REPRODUCERS 

10a PINE AVENUE, EllWOOD, VICTORIA 

Telephone 91-4583 

Sole Australian Representatives tor ADC, U.S.A. 


this, you'd never 
unless you ulreudy 
high-quality stereo 


Radio, Television & Hobbies, December, 1963 


89 












Research Makes the Difference 


Victoria's only retailer with the 
Full range of SONY tape recorders 



Model 211: 

5" spools I 7/8 and 3| IPS 
4 watts. Dynamic Mike 
2-track. 

£65 10 0 

Model 102: 

7" spools 3^ and 
2-watts. Dynamic 
2-track. 

£85 0 0 

Model 464: 

7” spools 3| and 7^ IPS 
4-track 2\ watts. Stereo 
Record Sound on Sound. 
Temp. Pause. 


Model TC 500: 

Full Stereo 2-speeds 30-1800 
CPS at IPS. Plus all the 
facilities any enthusiast 
would need. 


£135 0 0 


£221 0 0 


As illustrated 
Model 272: 

• Complete push-button 
operation. 

• Instantaneous push-button 
speed selector V/i and 3% IPS 

• Inbuilt mixing. 

• Low impedence microphone. 
® Tone control. 

• Tape counter 
© Pause control. 

• 2-watts output. 

© 50 to 15000 CPS at 7«/ 2 IPS. 

Only £110 0 0 


MELBOURNE TAPE RECORDERS 


242 ELIZABETH ST., MELBOURNE Cl 


32-2354 32-2733 



★ "Stentorian" SPEAKERS 

The Magrath December No. 2 

Special is the Stentorian ... 

range of Speakers! You're 

virtually buying direct 

from stock ... as we're 

the Australian Agents / ^ j| 

for these precision- jjSnJm 

made English 

Speakers! 


MODEL 500 

As illustrated, giving high sen¬ 
sitivity, 30,000 ohms/V. D.C.; 
13,000 ohms/V. A.C. Rugged 
construction, wide measuring 
ranges. £ 15/6/-, incl. S. Tax. 

MODEL 200H 

High sensitivity. 20,000 ohms/V. 
D.C.; 10,000 ohms/V. A.C. 

Rugged construction. Pocket 
sixe, lightweight. £5/17/-, incl. 
S. Tax. 

MODEL TP-5S 

High sensitivity. 20,000 ohms/V. 
D.C.; 10,000 ohms/V. A.C. 3in. 
meter. Handy pocketable sixe. 
£9/3/, incl. S. Tax. 


8" P.M. Unit, Model HF8I6, incl. S. Tax, £10/10/- 
9" P.M. Unit, Model 9I2C, incl. S. Tax £6/2/6 
10 P.M. Unit, Model H.F. 1016, incl. S. Tax, £1 1/6/8 
10" Diecast Unit, Model H.F. 1012, incl. S. Tax,, £7 
10" Concentric Duplex Speakers, incl- S. Tax, £20/7/- 
12" Concentric Duplex Speakers, incl. S. Tax, £44/16/8 
T 10 Pressure Tweeter, incl. S. Tex, £8/6/8 


CO. RTY. LTD. 

VICTORIA, PHONE FB3731 


MAGRATH & 

NSDALE STREET, MEIBOURI 
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given the much-sought-after assignment 
of conducting what was described on the 
program as “Homage from the City of 
Paris to Debussy”—the official concert 
of the celebrations. 

I had the good luck to be present. It 
was an event given with fine French 
showmanship. 

He used the French National Radio 
Orchestra, considered by many to be 
France’s best. The entrance hall and 
grand staircase of the Theatre des 
Champs Elysees was lined by members 
of the Garde Republicaine in dress uni¬ 
form with drawn sabres, and ten thou¬ 
sand roses had been flown specially from 
Dijon to decorate the theatre. 

His program was much the same as is 
offered on the disc under review here, 
but the playing was seldom anything but 
ordinary. That on this disc is incompar¬ 
ably better but Munch, despite the 
magnificent quality of his players, sel¬ 
dom makes Debussy’s music sound as 
evocative as, say. Pierre Monteux. 

Let me say that RCA’s new Dyna- 
groove process has put a new bloom on 
this label’s sound, bringing it up to a 
standard that bears successful compa¬ 
rison to what is offered by the best 
rival companies. 

Munch’s Afternoon of a Faun is a 
trifle on the sturdy side when compared 
to recorded performances by Monteux, 
or even one made by Cantelli many 
years ago before his lamented early death 
in a plane crash. But it is an eminently 
honest performance and the recording 
engineer has reproduced with delicious, 
crystalline clarity the many harp pas¬ 
sages that decorate this exquisite score. 

The same might be said of Nuages, 
whose closing bars offer some of the 
best quiet sound I have heard in recent 
months. But the edges are all a little too 
hard, without any of that blurring that 
might give them the truly impressionistic 
atmosphere Debussy so magnificently 
made available to those who know how 
to use it. 

Fetes seems to be under some restraint 
as to tempo, though it is otherwise played 
with impressive precision of attack and 
organisation of climaxes. The acoustic 
environment provides just the right 
amount of reverberation. 

Printenps is an early work dating from 
the period Debussy spent as a Prix de 
Rome winner at the Villa Medici in 
Rome. The composer had not yet entjre- 
ly discarded the influences of Massenet, 
though his scoring already shows strong 
originality here and there. It is a sugary 
work but will make an interesting ad¬ 
dition to any record library, however 
large. It receives voluptuous treatment, 
especially notable in the glowing tone 
of the strings. 

★ ★ ★ 

Kirsten Flagstad. In Meniorium. War Es 
So Schmahlich: Der Manner Sippe: 
Du Bist Der Lenz from Die Wal- 
kure (Wagner). Wotan, Gemahl, JSr- 
wache, from Das Rheingold (Wqg- 
ner). Im Treibhaus: Traume, from 
Wesendonck Lieder (Wagner). First 
Walkure excerpt with Otto Edel- 
mann and the Vienna Philharmonic 
Orchestra conducted by Georg Solti. 
The others with George London, 
Claire Watson, and the Vienna Phil¬ 
harmonic Orchestra conducted by 
Hans Knappertsbusch. 

If this selection does not contain all 
the late Kirsten Flagstad's finest recorded 
moments—they were far too numerous 
to have been put on to one 12 inch 
disc anyway — it is perhaps because 
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those offered here were all made after 
the advent of stereo. And whatever you 
may think of the choice of items, there 
is much glorious singing to be heard in 
this tribute to the greatest Wagnerian 
soprano of the second quarter of the 
twentieth century. 

Thought the original productions from 
which these excerpts were taken were 
made late in Flagstad’s life, this is no 
record of a great singer in decline. On 
the contrary, the freshness, power and 
phenomenal steadiness of her voice are 
notable features. 

The major item is a large slice of 
Brunnhilda’s long scene with Wotan in 
the Third Act of Die Walkure, delivered 
with all Flagstad’s great authority and 
noble interpretative powers. She is part¬ 
nered in this by Otto Edelmann’s fine 
Wotan. 

The two short Sieglinde “arias” from 
the same work might easily have been 
included to confound those critics who 
find her readings cold and aloof. The 
Fricka excerpt from Rheingold is in¬ 
teresting, not only for her fine perform¬ 
ance, but additionally because she never 
sang the role in an opera house. Her 
sole “appearance” in the part was in the 
complete Decca recording of the music 
drama. 

The two Wesendonck lieder are beauti¬ 
fully sung but it is a pity the rest of the 
cycle was not included. However, it is 
difficult to see how any more could have 
been included on the one record. There 
are annoying fade-outs at the end of all 
but the last two items, which, of course, 
were recordings of complete songs. The 
other pieces were cut from tapes of 
complete opera recordings so that their 
unsatisfactory endings are explained, if 
not entirely condoned. 

★ ★ ★ 

Tchaikowsky—Concerto in D Major for 
Violin and Orchestra, Op. 35. 
Meditation in D Minor. Leonid Kogan 
and the Orchestra of the Society of 
Conservatorium Concerts, Paris, 
conducted by Constantin Silvestri. 
Columbia Stereo SAX2323. 

I often find that, despite the perfection 
of David Oistrakh’s playing and the 
many marvels he offers in every per¬ 
formance he gives, he often lacks the 
atmosphere of personal involvement you 
find in the playing of other great 
violinists of the present day. One of 
these is Leonid Kogan who demonstrates 
again, in this fine recording, his ability 
to make a performance sound im¬ 
pressively fresh and spontaneous, no 
matter how often he has played the 
work in question or how often you may 
have heard it. 

It is in the Finale of this performance 
that you will find him at his spontaneous 
best, obviously enjoying every note of the 
music as he sends it dancing gaily along 
in true festive manner. Even in the two 
previous movements Kogan, despite the 
use of tempos controlled more strictly 
that Oistrakh’s, generates even more 
tension than that great performer, and 
moreover, uses a tone that is even more 
generously glowing than his. 

Oistrakh, however, never falls into the 


stylistic error that occasionally mars 
Kogan’s work—a tendency to portamento 
that occasionally sentimentalises a phrase 
here and there. And Kogan never quite 
manages to produce the sustained 
pianissimos you hear from Oistrakh. 
But this is so fine a performance other¬ 
wise that I urge you to consider it 
seriously any time you are thinking of 
acquiring a recording of the work. 

Silvestri, despite his extravagancies of 
style when unencumbered by an accom¬ 
panying assignment, is here an admirable 
consort for Kogan, and his French 
orchestra responds to his demands with 
alacrity and generosity. The sound is 
excellent. 

The meditation, which fills the second 
side, was originally intended as the slow 
movement for the concerto and was, 
happily I feel, discarded in favour of the 
one Tchaikowsky finally wrote. About 
the best that can be said of it is that it is 
amiable, makes a good fill, and is the 
only version available today with orches¬ 
tral accompaniment. 

RECOMMENDED 

Sibelius—Symphony No. 2 in D Major, 
Op. 43. B.B.C. Symphony Orchestra 
conducted by Sir Thomas Beecham. 
Broadcast from the Royal Festival 
Hall, London, December 8, 1954. 

H.M.V. Mono ALP1947. 



• Whether you are a connoisseur 
of fine music. 


• Or just a lover of music for 

music's sake! 

• You wifi certainly appreciate 

the fine qualities of EKCO- 
STYLUS. - 

• To ensure "Happy Listening" 
at Xmas make your choice on 
EKCO-STYLUS. 


Diamond or Sapphire 
STD. L.P. or STEREO 
Refipping a speciality. 


Available all good Music 
Houses. 
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by: 
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60 Hun 

ter Street, Sydney 
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Salient Features 


1. Studio Pickup Arm fully balanced 
vertically and horizontally mounted on 
a ball bearing in both directions. 

2. Stylus pressure adjustable from i to 7 
grams — finger tip control and indica¬ 
tor scale. 

3. Slide in Head with simple and effective 
cartridge mounting—accepts all cart¬ 
ridges with std. ■£" mounts. 

4. Four speeds with vernier speed control 
—speed can be controlled plus or minus 
3 per cent. 

5. Heavy duty — 4-pole — magnetically 
shielded motor—rubber mounted. 

6. Cast Duralumin turntable weighing over 
7lbs assures uniformly constant speed. 


7. Extremely light slide controls permit 
automatic operation without vibration— 
automatic cycle will operate as low as 
i gram stylus pressure. 

8. Triple function: Manual — 1 Automatic 
single player and changer operation. 

9. New design spring and rubber chassis 
mounts eliminate possibility of feed¬ 
back. 

10. PRICES— 

1009 (without cartridge) £47 15 0 

1009/CDS (crystal cartridge & Sapphire) 

£53 12 0 

1009/DMS (magnetic cartridge & Diamond) 

£59 15 0 


Write for details 
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Bmrtumal 

AT HOME WITH THE BLACK¬ 
WOODS. The Blackwood Brothers 
Quartet. Mono, Skylite (Gospel Film 
Ministry), SRLP 5995. 

According to the jacket notes, the 
Blackwood Brothers Quartet is an itiner¬ 
ant Gospel song group—one of many 
that specialise in musical evangelism in 
the U.S.A. Their home town is Mem¬ 
phis, where they are well known by rea¬ 
son of their regular program over 
WHBQ-TV. The disc in this de-luxe 
American double-fold album is intended 
n be a kind of Blackwood family sol* 
venir for their Memphis supporters but, 
like mosT such discs, it nas penetrated 
a much wider field. 

The disc is notable on three counts: 

It features a singer, J. D. Sumner, 
with the deepest bass voice i have ever 
heard. Maybe some of the impact is 
due to microphone technique. It’s still 
quite a voice! 

Secondly, Wally Varner would have 
strong claims to being the most accom¬ 
plished yet of the Gospel pianists. In 
fact, judged on his accompaniments and 
a single solo, he would rate with many 
of the big-name pianist-entertainers. 

Thirdly, the group singing is generally 
excellent, varying from fairly straight 
modern Gospel melody to numbers ting¬ 
ed with Negro, rhythm and modern 
‘'pop” sound. However, it’s the kind of 
thing that would have a ready appeal 
to television and Gospel rally audiences. 

Main weakness of the group is in their 
solo work, where the sound is marred 
by a tendency to shout rather than mere¬ 
ly sing, by a few shaky notes and 
touches of rawness that should not be 
heard from trained singers. 

However, the virtues of the disc out¬ 
weigh these points and it’s well worth 
a hearing if you’re interested in the more 
modern style of Gospel music. 

Not all the titles will be familiar, but 
here they are: “I’m Free Again,” “What 
A Saviour,” “He,” “When God’s 
Chariot Comes,” “The Love Of God.” 
“Lord Build Me A Cabin In Glory,” 
‘‘Sing, Be Happy,” “Beyond The Sun¬ 
set,” “Give Me Time,” “There’s A God 
Somewhere,” “Tis Wonderful To Me,” 
‘When They Ring Those Golden Bells.” 

The sound quality of the disc is ex¬ 
cellent. (W.N.W.) 

★ ★ ★ 

BURL IVES Sings With The Children. 
With the “Radio Kids Bible Club” 
Children’s Choir. Directed by Doug. 
Weikel. Produced by Kurt Kaiser. 
Stereo, Word (Gospel Film Ministry) 
WST-8I30-LP. 

Folk singer Burl Ives, will need no 
introduction to anyone at all interested 
in records and music. The only possible 


addition to what we already know 
is that he started his musical career as 
an evangelical singer, this present disc 
being a return to the well-loved melodies 
of his childhood. 

The “Radio Kids Bible Club” will be 
less familiar to Australian record buyers 
but it is explained as a former off-shoot 
of the “Back To The Bible” broadcast. 
Its two choirs, catering respectively for 
vounger children and for youth, are 
heard regularly on the U.S. radio net¬ 
works. 

The junior choir is the one involved 
here, combining with Burl Ives to sing 
simple kindergarten hymns and choruses. 
It’s a simple, friendly presentation, well 
suited for homes containing young chil¬ 
dren or for playing to kindergarten 
Sunday School groups. 

Burl Ives, with guitar and bass, pro¬ 
vides the lead, allowing the children to 
join in quite naturally. 

An American pressing in its original 
jacket, the disc is very well recorded, 
with natural stereo spread on the chil¬ 
dren’s voices and completely free from 
noise or distortion. (W.N.W.). 


THE SOUND 
OF CHRISTMAS 

For further information 
on Christmas; records, see 
preceding December issues. 
Most of the records reviewed 
in these issues are still 
current in the catalogs. 


LIVING VOICES SING CHRISTMAS 
MUSIC. Arranged and conducted 
by Ralph Hunter. Stereo, RCA 
Camden CAS-725. 

RCA Camden’s “Living Voice” Choir 
and Orchestra provide, in this one. an 
excellent disc-fuh of Christmas music. 
Side 1 stars with a high tuneful “Santa 


Claus Is Cornin’ To Town,” then on to a 
delightfully off-key arrangement of 
“Parade Of The Wooden Soldiers,” intro¬ 
duced by a nice piece of stereo gim¬ 
mickry with a toy train. 

“Jingle Bells,” “Winter Wonderland,” 
“The Christmas Song,” and “White 
Christmas” follow in that order, each 
one well done. 

On side 2 are carols or, as the notes 
point out, songs that have come to be 
accepted as such. In this group are 
“Wassail Song,” “Joy To The World,” 
“God Rest Ye Merry Gentlemen,” “Hark 
The Herald Angels Sing,” “The First 
Noel” and “Silent Night.” But the two 
that took my fancy, most of all, were 
the “Indian Christmas Carol” (a quaint 
mixture of tom-tom effects and Gregorian 
chant) and the South American “Latin 
Lullaby.” 

Recorded cleanly and smoothly, with 
excellent balance, this is very good value 
indeed. 

Recommended. (W.N.W.) 

* ★ ★ 

THE SOUND OF CHRISTMAS on the 
Radio City Music Hall Organ. 
Played by Dick Leibert. Stereo, 
RCA SL101370. (Also available in 
Mono.) 

In the Radio City Music Hall, in the 
Rockefeller Centre, New York, is the 
largest ever product of the Wurlitzer 
Organ Company. A fifty horsepower 
motor supplies deodorised and filtered 
air to the thousands of pipes, some of 
them separated in distance, according to 
the jacket notes, by the equivalent of a 
city block. 

Dick Leibert is—and always has been 
—chief organist of the giant hall and 
instrument and is a figure well known to 
followers of the popular organ. 

The sound he produces here is as vast 
as the environment. RAC engineers used 
eight microphones to get the recording, 
suspended in positions where they could 
separate the respective pipe ranks from 
the ambient echo, without picking up too 
much of the “mechanics” of the system, 
or too much air noise. 

Dick Leibert, makes his contribution 
by staccato fingering, something which 
the microphones occasionally pick up 
more than he probably intended. All this, 
in an effort to cope with monstrous 
echoes which, even on the disc, are still 
discernable some three seconds after the 
closing chords of some tracks. In fact, 
they are cut short even then, by the 
engineer turning down the faders. 

However, as a “big” sound, Wurlitzer 
organ enthusiasts should listen to this 
disc. Whether too many pickups will 
track it faithfully is another matter. 

After all this technicality, the titles 
list comes almost as an anti-climax. But 


RCA RED SEAL 
SOUND TAPE 

" \ RCA OF AUSTRAL A PTY. LTD. 

AN ASSOCIATE COMPANY OP THE RADIO CORPORATION OF AMERICA 
W ■ f I 1 The most fruited name in sound 

SYDNEY: 221 Elizabeth St., 61-8541 
/ MELBOURNE: 2 Stephenson St., Richmond 42-4586 
y BRISBANE: 173 Ann St.. 2-7884 
PERTH: 280 Stirling St.. 28-1459 
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TRIO—still the undisputed 
leaders lor wide range, 
quality, design and service 


TW30 Twin 18 watt pre-main stereo-mono 
watt all-transistor 240V-AC and 12-18V-DC 
premain “solid state" amplifier. Remarkably 
hum and distortion free, outperforming several 
existing leading name valve amplifiers. Hear¬ 
ing is believing. Price £122. 22 Transistors 

and 2 diodes. 


W38. AM/AM/FM/SW Twin 14 watt pre-main 
amplifier/tuner with all attachments for tape re¬ 
cording and record playing. This ever popular 
Trio model is a fast selling leader in the com¬ 
bination amplifier/tuner field. A sure guarantee 
of excellent home Hi-Fi 19 valves and one 
diode. Price £129. 



TW30 
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W50. AM/AM/FM/SW Twin 25 watt pre- 
main amplifier/tuner with superb separation, 
switching and special features. May.be used 
with microphones, pickups, tape recorders and 
extension speakers and additional tuners. 
Rumble and scratch filters, hum balancer and 
loudness control. Beautifully finished, this unit 
has the best appearance of any amplifier in 
the world. Price £176. 21 valves and one diode. 
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W38 


W50 


W45A.AM Twin 18 watt pre-main stereo-mono 
deluxe amplifier with all tape and other attach¬ 
ments for AM or FM tuners, speakers, ear¬ 
phones. Scratch filter, rumble filter, loudness 
control, unique balance meter and control. Sep- 
erate bass-treble controls and single plug-5 pin 
tape recorder record and playback socket plus 
additional tape recorder sockets. The very best 
value packet amplifier in Australia today and 
still the popular choice. Price £96/10/-. 13 

valves including 4 x 6BQ5. 


; m I 




W45A 


AVAILABLE FROM ALL HI-FI SPECIALISTS 

Australian Distributors 

BARDSLEY IMPORT TRADING CO. 

66D GLEBE ROAD, GLEBE, N.S.W. Telephones: 68-1453; 68-4283 

BRISBANE AGENCIES 

16 STANLEY STREET, SOUTH BRISBANE, QLD. Telephone: 4-5465 
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they are as well known as Christmas 
itself: 

“Deck The Halls,’* “Joy To The 
World,” “The First Noel,” “Silent Night,” 
“Hark The Herald Angels,’* “O Holy 
Night,” “We Wish You A Merry Christ¬ 
mas,” “O Tannenbaum,” “Oh Little Town 
Of Bethlehem,” “Angels We Have Heard 
On High,” “God Rest Ye Merry Gentle¬ 
men,” “We Three Kings Of Orient Are,” 
“Adeste Fideles.” 

Well worth a hearing. (W.N.W.) 

^ ^ 

TO WISH YOU A MERRY CHRIST- 
MAS, Harry Belafonte, with Orch¬ 
estra and Chorus conducted by 
Robert DeCourmier. Stereo, RCA 
LSP-2626. (Also available in Mono.) 

Perhaps not surprisingly, Harry Bela¬ 
fonte has sought a formula for his 
Christmas album which will set it apart 
from the rest. 

Very quietly, very softly, he opens with 
“A Star In The East,” “The Gifts They 
Gave” and “The Son Of Mary”—all 
sung to suggest a deep reverence in the 
presence of the sleeping Christ-child. 

Suddenly the tempo lifts with “The 
Twelve Days Of Christmas,” only to 
revert to “Where The Little Jesus 
Sleeps.” Side 1 concludes with a carol 
medley: “The Joys Of Christmas,” “O 
Little Town Of Bethlehem,” “Deck The 
Halls” and “The First Noel.” 

Side 2 opens with a song, recently 
finding favour, “Mary’s Boy Child,” 
followed by “Silent Night” and “Christ¬ 
mas Is Coming,” the last a brief and 
jolly interlude. 


Then comes “Mary, Mary,” and 
“Jehovah, The Lord Will Provide,” the 
latter to a tune that was adapted rather 
inelegantly for a pop song in the 30’s. 
The side concludes with another carol 
medley and “I Heard The Bells On 
Christmas Day.” 

For those who would like some 
Christmas music, minus the usual heavy 
overlay of sleigh bells and party caps, I 
can thoroughly recommend this one. 

Technically, the sound is excellent. 
(W.N.W.) 

★ ★ ★ 

MERRY CHRISTMAS From The Four 
Seasons. Mono, Festival, Tin. E.P. 
FX-10,697. 

XMAS CAROLS, Sung By The Chil¬ 
dren’s Opera Group with Dr Eric 
Thiman. Mono, Festival, 7in E.P. 
FX-10,654. 

Frankly, I don’t like either of these. 

The Four Seasons sing the carols in a 
manner which leaves me wondering 
whether they are guilty of bod taste or 
bad singing. If you like their style, you’ll 
possibly consider buying the disc. But, 
if you like carols, take my advice and 
don’t. 

The second disc, from an English 
Saga/Dandy original, qualifies for the 
same criticism as I have levelled at this 
label before. The music is of average 
merit but the recording technically is 
bad. In fact, the last track on side two 
ends in a display of “wow” that must 
surely qualify for some kind of an 
“Oscar.” (W.N.W.). 


FROM STAGE AND SCREEN 


THE THEMES FROM CLEOPATRA. 
The Rome Sound Stage Orchestra, 
with music arranged and conducted 
by Riz Ortolani. RCA stereo Dyna- 
groove 12-inch, LSP-2766. 

To be fair to this disc, I think I 
should say right at the outset that it is 
above-average both musically and tech¬ 
nically. The Riz Ortolani arrangements 
Df the themes from the film “Cleopatra” 
are imaginatively and competently scored, 
and are well played by the R.S.S.O. 
under Mr Ortolani’s baton, while the 
recording is well above the standard of 
many movie-themes discs of the same 
general type. 

A reviewer in another journal said 
that he felt that this recording was spoilt 
by the anachronistic use of a piano, but 
f think this is both unfair and untrue. 
Unfair, because the aim of the recording 
is simply to present us with , themes 
from the film rather than to re-create the 
sounds of ancient Egypt, and untrue be¬ 
cause with an umpteen-piece orchestra 
and what sounds like a score of sound- 
effects men, the piano can’t possibly 
sound out of place. Would the piano be 
any more anachronistic than the orch¬ 
estra? 

If realism were the producers’ only 
aim, we wouldn’t have either, just the 
above-mentioned sound-effects men and 
a few early-Egyptian-type strings and 
woodwinds. 

However, although the disc is above- 
average technically, when listening to it 
1 found myself wondering why it was 
not more than just above-average. After 
all, Dynagroove is supposed to be cap¬ 
able of producing really outstanding re¬ 
adings. Why isn’t this one? 

The main reason seems to be that in 
the loud passages there is distinct over- 
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load distortion—only a small amount, to 
be sure, but enough to prevent the disc 
from gaining one’s unqualified praise. It 
could be overload of the master tape, if 
the disc recording is above reproach— 
I don’t know, but it’s there, and I check¬ 
ed my system and stylus on some refer¬ 
ence discs just to make sure of this. 

To sum up, then, this recording can 
be recommended for your attention, with 
the qualification that there is a small 
amount of distortion which will be 
mainly evident on high quality systems. 
If you like the music and the arrange¬ 
ments, and/or your system is not with¬ 
out some slight distortion of its own 
(and whose isn’t?), this needn’t bother 
you. (J.R.) 

* ★ ★ 

GERSHWIN: PORGY AND BESS, A 
Symphonic Picture Arranged by 
Robert Russell Bennett. MORTON 
GOULD: LATIN AMERICAN 
SYMPHONETTE. The Hollywood 
Bowl Symphony Orchestra conduct¬ 
ed by Felix Slatkin. World Record 
Stereo 12-inch, STE-524. 

I must confess myself somewhat pre¬ 
judiced against “symphonic pictures” in 
general, for often they seem to me to 
lose a good deal of the original beauty 
of the work concerned in what might 
be called “impressionistic vagueness.” 

However, I have tried to regard this 
recording of the music from “Porgy and 
Bess” objectively, and I think it is fair 
to say that while some watering-down in 
impact does occur, it is less than it 
might have been. In places, increased 
emphasis on rhythms which were already 
strong has even improved matters. Not 
that much improvement is possible in 
terms of rhythm in much of the work, 
(Continued on page 99) 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

h. e. mmm 

PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stoek or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—epeakers—tape decks. 

DECEMBER 

SPECIALS 

gnttiiit* nmiiiFj 

1 MAGNAVOX 8WR speaker I 
| (f.c. 30-15,000 c.p.s., voice coil 2.7 i 
| or 15 ohms) and 1.9 cubic feet re- | 
| flex cabinet. £14/10/, including | 
| packing. | 

f WHARFEDALE GOLDEN 10 f 

I or Goodmans Twinaxiom 10 § 
1 speaker (v.c. 15 ohms) and 3 cubic I 
| feet reflex cabinet. £28/10/, in- i 
| eluding packing. 1 

i Cabinets are made of Sin ply to 1 
| speaker mfrs. design. Maple, wal- | 
1 nut or rosewood colours First- 1 
| class lacquer finish. 

| “Make>-It-YourseIP* cabinet kits I 
I to suit all speakers, from £5 for i 

1 8in. 1 

| Stereo Amplifier, 8 watts, with 1 
| two 8WR speakers and Garrard 1 

| stereo-monaural changer-player, | 


1 Stereo Amplifier, 10 watts, separate | 
| treble and bass, two 8WR speakers | 
| and Garrard AT6 stereo-monapral 1 
| changer-player. £49. 

1 8 Element TV Aerials* Highly | 

| efficient and designed especially for 1 
| weak signal areas, for receiving sta- | 
| tions located as follows: All capital | 
1 cities £5/5/, Ballarat, Goulburn 1 
| Valley, Canberra, £5/15/; Darling I 
1 Downs and N.E. Tasmania, £5; 1 
| Central Tablelands (N.S.W.) and | 
= Bendigo, £6/15/; Latrobe Valley, § 
1 £4/10/. 1 

s i 
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Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Qualify Radio 
and Radio Furnitura for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580. 
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IN HI-FI TAPE RECORDERS 


MODEL TR7.-—New style! Advanced design! More features! 
Made by us and sold to you at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at li i.p.s. 
30—12,000 c.p.s. at 31 i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at l£ i.p.s. 

+ or—5DB. 

Latest 4-track Mitchigan 
heads. 



STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


• Piano key controls. 

• Pause button. 

(Foot control optional extra). 

O Digital counter. 

9 Wow and flutter .15% *t 7'/2 i.p.s. 


LOOK AT THESE FEATURES! 

• 3 motors (beltless system). 

• Weight: 30lb. 

• P.A. facilities. 

0 Magic eye level indicator. 

• Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

• Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 



• BUILT in MIXER, a must 
for film enthusiasts. 

9 2 speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


LOOK AND COMPARE 

0 Fast forward and rewind. 

• Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

• Tone control. 

• Speed 3%in/sec. over 3 
hours recording. 

• Weight I9lb. 

• Can be used as P.U. 
amplifier. 


MODEL TR6 


Incorporating the famous TRUVOX tapedecks 

The Model TRS Is the latest addition to the range of classic Tape 

Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns., mislead you. This 

recorder Is equal to many others selling over £200. The ,, Truvox“ 

tape decks have proved themselves to be among the best overseas. 

Built to last a lifetime, latest ‘‘Mlniflux" four-track heads, tropicalised 
to suit all climatic conditions. 



FREQ. RESPONSE: 

40-20,OOOcps at 7 1 * I.p.s. 

40-12,000cps at 3 3 4 I.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Sire: 17U x 13 3 * x TUIn. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTFR: 
Better than .15% at 7’ a I.p.s. 
Better than .2% at 3'* I.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING, 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1% of stated speeds. 

Weight: 32!b including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12.OOOcps, extra £5/15/. 

is§Ic SI a d: i m 

245 PARRAMATTA ROAD, HABERFIELD. N.S.W. PHONE UA2145 
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Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Mullard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 





ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO ALL UNITS: 


• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 
16 to 49 meters on short wave. 9 EM84 tuning indicator giving accurate tuning with ease. Two channel tone 
control stage with separate bass and treble controls. 6 Input facilities with switching for external tuner — stereo 
pick-up — stereo or mono tape recorder for recording or play back. • Stereo reverse switch. e Calibrated 
dial scales available for all States showing main stations in large type with separate scale for short wave using two 
dial pointers. • Chassis is mounted in attractive and durable metal case finished in black with embossed control 
panel in black and silver with matching knobs. 


PLAYMASTER 
4 EXIT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18.000 cycles. 

• Valves, 4 6GW8. 12AU7, 6N8, 6AN7, EM- 
84. and two IN 1763 rectifiers. 

AMPLIFIER and TUNER, £51/15/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNA VOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 UNIT 

WITH TUNER 

© Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MULLARD 
10-10 UNIT 

WITH TUNER 

© Output 10 watts per channel (20 watts). 

• Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25,000 cycles. 

• Valves 4 6GW8, 2 EF86, 12AX7, 6N8, 6AN7 
I and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO EA 

SYSTEM FOR ONL Y ... cns . for. 

UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 



AMP. & TUNER ONLY £45 


(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

SPECIFICATIONS: 

• Output 8 watts per channel (16 watts). 

O Ferguson Output Transformers. 

e Inbuilt Tuner with new EM 84 tuning indicator, frequency coveraqe 550 to 1.600 KC. 

• Valves 4 6GW8 12AU7—1 6N8— 1 6AN7— 1 EM84—2 1N1763 Rectifiers 

© Supplied in self-contained case finished in beige, hammertone, with black and gold 
control panel with matching knobs. 

© Switching and input facilities for pick-up—radio. F.M. Tuner and Tape Recorder. 

© FULLY GUARANTEED. 

Plus the new B.S.R.-UA12 or Garrard Stereo Changer and two Magnavox 
8 V/.R. Hi-Fi speakers giving a frequency response of 40 to 12,000 cycles 


Classic 11a d n o 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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BEST PICK-UP ARM IN THE WORLD 


NEW PRICES—^NEW SHELLS 



S.M.E. PRICE LIST 


NOTE 


MODEL No 


RETAIL 


The ultra lightweight shell 
type S2/W9 and S2/W12, 
together with their companion 
counterweights are NOT suit¬ 
able for use with the earlier 
model arms. They should be 
used only with the Series 2 and 
with cartridges having a com¬ 
pliance of 20 or more. The SI 
shell is suitable for use with 
other cartridges that have a 
compliance of less than 20 etc. 


3009 Series 2 Arm only 

3009 Series 2 c/w SI shell 

3009 Series 2 c/w S2/W9 shell 
complete with weight. 

3012 Series 2 Arm only 

3012 Series 2 c/w SI shell 

3012 Series 2 c/w S2/W12 shell 

ACCESSORIES 

51 shell for 3009-3012 

52 shell only for 3009-3012 
S2/W9 lightweight shell for 

3009 c/w weight 
S2/W12 lightweight shell for 
3012 c/w weight 
Decca head adaptor Model D2 
Amplifier connecting cable 6’ 
Series 1 bias adjuster 



M7D SPECIFICATIONS 


Frequency response—20 to 15000 CPS. 

Output voltage 5MV per channel. 

Channel separation—more than 20 DB at 
1000 CPS. 

Recommended load 47K ohms. per channel. 
Stylus .0007 Diamond. 

Compliance — Vertical. and Horizontal — 
3.5 x I0‘. 

Tracking Force—4 to 7 grams. 

Mounting—standard { centres. 


For the budget-minded enthusiast a magnetic cartridge for little more than the 
price of the average good quality ceramic or crystal. The M7D can be used 
with all standard arms and player units to give high quality at low cost. 
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VARIETY FARE - Continued 


for some of Gershwin’s best melodies 
are in this opera. 

I am not very familiar with the Mor¬ 
ton Gould work, with its four dance 
movements, but it certainly seems to 
capture the atmosphere of Latin-America 
in its strong and persistent rhythms. The 
movements are Rhumba. Tango, Guara- 
cha and Conga. 

The Hollywood Bowl Orchestra 
play both works with polish and ele¬ 
gance, yet quite warmly and without 
austerity. In short, with an execution 
whose style matches the music quite 
well. 

The recording is fine. (J.R.) 

★ ★ ★ 

THE SCOTS GUARDS PLAY GIL¬ 
BERT AND SULLIVAN. The Regi¬ 
mental Band of the Scots Guards, 
directed by Leiut.-CoIonel S. 
Rhodes. Selections from “Iolan- 
the,” “Mikado” and “Pirates of 
Penzance.” World Record Stereo 
12-inch, S-8045. 

For those who love Sir Arthur Sulli¬ 
van’s music, or have a soft spot for 
military bands, this record will be a 
real treat. For those who like both, it 
will be irresistible! 

The playing is in the best Scots 
Guards tradition, the recording and 
stereo are fine. To say more than this 
would be gilding the lily. 

Heartily recommended. (J.R.) 


Instrumental 
Vocal & Humour 

THE BEST OF STRAUSS. Mishel 
Piastro and His Concert Orchestra. 
Universal Record Club stereo 12- 
inch, SUP-507. 

A delightful record for those who love 
the music of Johann Strauss, liltingly 
and enthusiastically played by Mishel 
Piastro and his orchestra. The melo¬ 
dies are “Emperor Waltz,” “Blue 
Danube” “Artist’s Life,” “Voices of 
Spring,” “Roses From The South,” “A 
Thousand And One Nights,” “Tales 
From The Vienna Woods,” “Cagliostro” 
and “Wine, Women and Song.” 

The sound is real “big orchestra” — 
full bodied, rich, and deep. The stereo 
depth is fine, and there is negligible 
noise and distortion. 

In a word—excellent. (J.R.) 

★ ★ ★ 

JAN PEERCE SINGS HANDEL ARIAS. 
Jan Peerce, Tenor, with the Vienna 
State Opera Orchestra conducted by 
Hans Schwieger. Atalanta: “Say 
To Irene”; Samson: “Total Eclipse”; 
Alexander’s Feast: “War Is Toil And 
Trouble”; Semele: “Where’er You 
Walk”; Acis And Galatea: “Love 
Sounds The Alarm”; “Where Shall 
I Seek”; Radamisto: “Sommi Dei”; 
From music for Smollett’s “Al- 
ceste”: “Enjoy The Sweet Elysian 
Grove”; Jephtha: “Waft Her, An¬ 
gels”; Judas Maccabaeus: “Sound 
An Alarm.” Westminster 12-inch 
stereo, SWC-931,104 (also available 
in mono). 

Handel wrote some forty-six operas 
and thirty-two oratorios in all, many of 
which must perhaps be regarded as “pot¬ 
boilers.” However, scattered through 
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most of them is music which carries that 
stamp of genius and individual vision 
which is so obviously in the best of his 
work. It is a great pity that, in casting 
many of these works into oblivion, the 
world has deprived itself of so much 
really fine music. It has thrown the baby 
out with the bathwater, so to speak. 

On this disc we are presented with 
ten fine works taken from operas and 
oratorios written between 1720, when 
Handel was 35, and 1752, which was 
seven years before he died. 

We have the exuberant “Say To 
Irene” from the opera “Atalanta” (1736), 
the stirring “War is Toil and Trouble” 
from the oratorio “Alexander’s Feast” 
(1736), the lyrical “Where’er You Walk” 
from the oratoria “Semele” based on a 
work of Congreve (1743), the wonder¬ 
fully serene “Enjoy the Sweet Elysian 
Grove” written for Smollett’s play “A1 
ceste” in 1750, and others as shown 
above. All are really fine arias. 

There is something of exquisite beauty 
in good oratoria when it is well sung— 
a delicate beauty which depends upon a 
knife-edge balance between exuberance 
and elegance. To me, Jan Peerce has 
the talent to maintain this balance — at 
least for a great part of the time. He 
sings as though he really enjoys doing 
so, which brings the arias into glowing 
life—the sort of life that Handel must 
have envisaged for them. 

About the only things about his sing¬ 
ing which I find slightly annoying are 
a sight tendency to slur consonants (par¬ 
ticularly plosives) and his curiously Irish 
accentuation of such words as “mortal” 
and “orders.” Of course, these are only 
very minor points. 

Hans Schwieger and the Vienna State 
Opera Orchestra support Mr Peerce in 
fine style. They, too, perform with a 
vivacity which cannot help but bring the 
music into glowing life. 


Technically the recording is excellent. 
There is negligible distortion and surface 
noise, and the stereo is well balanced 
and unexaggerated. Thus I have no hesi¬ 
tation whatever in declaring this disc a 
real winner in all respects — Handel, 
Peerce, and Hi-Fi, Listen to it, and 1 
think you’ll agree with me. (J.R.) 

★ ★ ★ 

ENCHANTMENT FROM HAWAII. 
The Hawaiian Islanders. Mono. 
Columbia 330SX.7696. (Also avail¬ 
able in stereo SCXO 7696.) 

The Hawaiian sound is a tradition to 
be sure, but one that has been heavily 



THE SCHOBER SPINET 
ORGAN 

One of the Schober (U.S.A.) 
ASSEMBLE-IT-YOURSELF Range 

Send us 1/8 (four 5d stamps; New Zealanders 
five 3d stamps) for the Schober Brochure, 
price lists and a 7in sample recording which 
gives an idea of how Schober Organs sound. 
Alternatively, you may send AS/ for the above 
items and receive, in addition, a copy of the 
technical booklet “HOW SCHOBER ORGANS 
WORK” (2nd edition). 

THE ELECTRONIC ORGAN COMPANY 

(AUSTRALIA) 

11 CADOW ST., PYMBLE, N.S.W. 

(Please note . . . No business is conducted at 
this address, which is that" of the Company’s 
Registered Office, only.) 



Reduced 


The automatic dry-cleaning of records 
during playing introduces a notable 
advance in the search for perfect 
fidelity. 

The light-weight arm of the Rexcn 
Dusf-Extractor is placed on the moving 
record with the dust extracting pad 
ahead of the stylus. Complete free¬ 
dom from dust, riqht to the groove 
bottom, restores the record's purity 


smmp! 

THE MEDDING 

REXON DUST 
EXTRACTOR 

cleans records 
automatically 
while playing! 

to 37/6 


and considerably lengthens the life of 
both record and stylus. 

Rexon's simple principle is to create 
an electro-static charge greater than 
that of the record. Each groove is 
''swept” 200 times to ensure complete 
freedom from dust. 

Installation is simple, even on small 
record players. 


Forward cheque, or money order, for 37/6d. to the Australian distributors: 



Consolidated [1 

180 Si. Kilda Road, Melbourne, S'. 

Jlectronics PTY. LTD 

C.2. Phone: <>9 2531 

UIL 

PHILLIP STREET. SYDNEY. UNITED 

RADIO DISTRIBUTORS PTY. LTD. 28-3718. | 
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LABCRAFT 605 (9" mat) with ALL-BALANCE 
arm on mounting platform. . 


LABCRAFT 605L (full size) with ALL-BALANCE 
arm on teak mounting platform. 


The LABCRAFT family of quality comprises 3 models 
to cater for all possible needs of music lovers. All 
are belt-driven from a motor unit which hangs freely 
on a unique suspension system isolating all vibration 
from the pickup stylus. Motors are provided with 4 
speeds, each variable by 10%. Model 605 motors 
are "potted" and shielded for use with all magnetic 
pickups. Model 573V is complete with arm, head, 
switch and velvet-action arm lowering lever. Rumble 
is completely inaudible, wow and flutter completely 
absent. Your music is heard pure and clear. Danish 
design and craftsmanship have achieved this superb 
performance in compact, attractive turntables at a 
reasonable price. 

AVAILABLE FROM ALL TRADE HOUSES 
AND HI-FI SPECIALISTS. 




LABCRAFT 573V, with integral arm on ash mounting 
platform. 


Sole Australian Agents , G.R.D. INSTRUMENTS PTY.LTD., 6 Railway Walk, Camberwell, Vic. 
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overwritten and heavily embellished by 
electronically amplified instruments. 

The sound here is very typical — a 
small group of capable musicians, mod¬ 
ern (and probably expensive) instruments 
and a sound as smooth, as lush and as 
romantic as they can make it. 

In the realm of such sound, I doubt 
if you’ll find many better records and, 
goodness knows, I’ve listened to plenty 
of them through the years. 

The titles: “Sweet Leilani,” “Moon Of 
Manakoora,” “Sweet Someone,” “Nani 
Waimea,” “Mapuana,” /‘Minoi, Minoi,” 
“Sea Breeze,” “Ebb Tide,” “Maururu A 
Vau,” “On The Beach At Waikiki,” 
“Makaha” and “Vahine Anamite.” 

Technically speaking, it’s excellent. If 
you like South Sea music, a must. 

(W.N.W.) 

★ ★ ★ 

MARCH DE LUXE. American Mili¬ 
tary Marches. The Band Society Of 
Tokyo. Conducted by Masato Yama¬ 
moto. Stereo, King Records, Japan 
(Festival), SFL-931137. 

On the King label, we’ve had Cuban 
rhythms, Hawaiian exotics. Tango 

dynamics, Glen Miller, electronic organs 
and now . . . American marches. 

To hear a dozen such marches played 
in quick succession is to realise how 
familiar they have become to Australian 
audiences, mainly per medium of tele¬ 
vision sound tracks. Whether or not 

you recognise all the names, it’s more 
than an even bet that you’ll recognise 
the tunes. 

They are played in approved fashion 
by the Band Society of Tokyo but the 
balance in the recording is tipped heavily 
in favour of the percussion department. 
It’s very good percussion; it’s very well 
recorded but in much too liberal a help¬ 
ing if you try to play the disc straight 
through. 

The titles: “National Emblem,” ‘The 
Washington Post,” “The Thunderer,” 
‘The Fairest Of The Fair,” “Hands 
Across The Sea,” “The Marines’ Hymn,” 
“The Stars And Stripes Forever,” “Sem¬ 
per Ficfelis,” “El Capitan,” “Anchors 
Aweigh,” “The High School Cadets,” 
“The U.S. Air Force Song.” 

Technically, the recording is excellent 
—the kind of sound one has come to 
expect from King Records. There is no 
noise and no suggestion of distortion 
anywhere. On this account it’s good hi- 
fi listening — provided you like your 
bands with plenty of bash! (W.N.W.) 

"ft 

ORGAN. SONGS WE LOVE. Eddie 
Baxter At The Lowrey Organ. Pro¬ 
duced by Tom Mack. Mono, Lon¬ 
don, Dot, HAA 7730. (Also avail¬ 
able in stereo.) 

Eddie Baxter starts this album on a 
rather subdued note but soon warms up. 
to display considerable mastery of the 
Lowrey organ. 

Each track features one or other of 
the organ’s imitative effects — cello, 
saxophone, Hawaiian guitar, bells, xylo¬ 
phone-marimba. honky-tonk piano, ac¬ 
cordion. trombone and sandpaper blocks. 
Strangely enough, the more unlikely 
sounds are the most effective — bells, 
xylophone, honky-tonk and accordion. 

Track titles are: “My Heart Cries For 
You,” “My Happiness,” “Now Is The 
Hour.” “Underneath The Arches,” 
“Mexicali Rose,” “Five Foot Two, Eyes 
Of Blue,” “Peg O’ My Heart,” “Mis¬ 
souri Waltz,” “Red Sails In The Sun¬ 
set,” “Mockingbird Hill,” “You Can’t 
Be True, Dear” and “Whispering.” 

Pleasant listening in its own right, 
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the record is well worth including in a 
place in the collection of anyone in¬ 
terested in popular organ music. 

The recording quality is excellent. 
(W.N.W.) 

★ ★ ★ 

THE CLASSIC DELLA. Della Reese, 
Volumes 1 and 2, arranged and 
conducted by Glenn Osser. “The 
Story Of A Starry Night,” “These 
Are The Things I Love,” “If You 
Are But A Dream,” “Stranger In 
Paradise,” “Serenade,” “Moon 
Love,” “Softly My Love” and “Till 
The End Of Time.” R.C.A. 7-inch 
Extended Play, 20282/20283. 

Those who like Miss Reese’s somewhat 
austerely-sounding voice with its careful 
diction will find these little discs very 
enjoyable indeed. The arrangements are 
good and the performance fine. The 
recording is excellent. (J.R.) 

★ ★ ★ 

SAMMY DAVIS JUN. sings FORGET- 
ME-NOTS FOR FIRST NIGHT- 
ERS. “Mountain Greenery,” “Long 
Before I Knew You,” “Something’s 
Gotta Give,” “Night And Day,” 
“FI1 Know,” “Fascinating Rhythm,” 
“New York’s My Home,” “All Of 
You,” “Wait Till You See Her,” 
“Too Close For Comfort,” “All 
Dressed Up And No Place To Go,” 
“Luck Be A Lady.” Festival. 
Stereo. DL74381. 

Somewhere along the line somebody 
dubbed Sammy Davis Jun. “Mr Enter¬ 
tainment” and, each time I listen to one 
of his albums, I realise how apt this title 
is, for first and last, Sammy Davis is— 
entertaining. 

Singer, dancer, dramatic actor, impres¬ 
sionist. comedian, Sammy is a show¬ 
man with a fantastic wealth of talent 
and a dynamic personality which shows 
through in everything he does. In this 
latest album from Festival he swings his 
way through a dozen assorted numbers 
from eleven popular Broadway musicals 
— shows such as “Guys And Dolls,” 
“Garrick Gaieties,” “Daddy Long Legs” 
and “Manhattan Tower.” Musically I 
would rate this disc as first-class and if 
you’re at all fond of Sammy Davis, then 
it’s a must. 

Technically, the recording is first-class 
and the spread most pleasing. (K.W.J.) 

★ ★ ★ 

JUST JIMMY REED. “I’ll Change That 
Too,” “Let’s Get Together,” “Good 
Lover,” “Take It Slow,” “Too 
Much,” “In The Morning,” “Oh 
John,” “Back Home At Noon,” 
“Kansas City Baby.” Festival, Mono. 
FL-31,076. 

Jimmy Reed is a folk singer who has 
achieved a certain fame in America, 
partly through his “original” and “spon¬ 
taneous” compositions. On Side Two 
of this disc an attempt is made to take 
the listener “inside” the recording ses¬ 
sion so that the comments and conver¬ 
sations which pass between the artist, his 
side men and the studio staff may be 
heard. This is supposed to show the 
listener what a great artist Jimmy Reed 
is but, personally, I remain unconvinced. 

Perhaps the recording might be a little 
more enjoyable if one could understand 
what was being sung, but Jimmy Reed 
slurs and mumbles and has such a heavy 
accent that all but a few words were 
indistinguishable. Add to this a heavy, 
rocking beat produced by three guitars 
plus bass and drums playing almost the 
same chord progression on all numbers, 
and you have a pretty good idea of 
what the recording sounds like. 
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Now available in Australia 

THE FAMOUS 



MR. II 

STEREO AMPLIFIER 
AND CONTROL UNIT 


PRICE 

EXCLUSIVE TO URD 


Makers’ Specification: 

CONTROL UNIT 

Inputs: Disc (75 mV) suitable 
for crystal and ceramic pick¬ 
ups (Decca “Deram," etc.) 
Radio (75mV) 

Tape Replay (75 mV) 

Tape Record (250 mV) 
Controls: Volume, close toler¬ 
ance ganged 
Bass and Treble ganged 
Balance ±; 4 dB 
Function Slide Switch (caters 
for compatible stereo pick¬ 
ups) 

Separate On/Off switch 
Pre-set Rumble Filter 
Valves: 2 x ECC83 
Dimensions: 91 x 51 x 5$ in. 
Weight: 41 lb. 

Styling: Front panel, brushed 
brass and matt black. Knobs, 
ivory with ground brass in¬ 
serts 

AMPLIFIER 

Power output: 6 -f- 6 watts 
Harmonic distortion: 0.25% at 
6 watts 

Speaker matching: 3/5 ohms 
and 10/16 ohms 
Valves: 4 x ECL86 
Voltages: 200/250 volt, 50 c/s 
Dimensions: 12 in. x 6 in. x 
41 in. 

Weight: 101 lb. 

NOTE: Amplifier and Control 
Unit are not available 
separately 

The above amplifier can be 
supplied in a complete Stereo 
Svstem. PRICED AT £160. 
COMPRISING:— 

1—Rogers Cadet Amplifier 
and Control Unit 
1—Dual 1006/A Changer/ 
Player 

1— Decca Deram Cartridge 
Diamond Stylus 

2— Goodmans Axiette 8" 
Speakers 

2—Column Speaker Cabinets 
1—Lowboy Equipment 
Cabinet 

With Goodmans Axiom 10" 
Speakers and Cabinets instead 
of Axiettes, £172. 



Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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mow proudly introduce 



All New ‘Decor-match’ Front 

I 

Panels for IileakI Amplifiers 



Is your home furnished in the contemporary manner? Or in Ameri¬ 
can Colonial style? Or even in the period of Louis XIVth? It 
really doesn’t matter, for the new front panel of your LEAK 
amplifier will match the interiors of your home and harmonise 
perfectly. Supplied in gold, this attractive design also employs three 
alternative colour insets — grey, white and red. Change the front 
panel whenever you wish—or if you re-furnish! Your LEAK 
amplifier will give you a lifetime of pleasure , . . and it will never 
be out of date. 

Australian National Distributors 



Head Office: 28 Elizabeth Street, Melbourne, Victoria. Tel. 63 8211 63 8166 
Sydney Office : N.R.M.A. House, 26 Ridge Street. North Sydney, N.S.W. 


INTERSTATE DISTRIBUTORS: 


NEW SOUTH WALES 
Audio Engineers 
Pty. Ltd., 

422 Kent St., 
SYDNEY. 

Tel. 29-6731. 


SOUTH AUSTRALIA 
Eilco Sales, 

233 Rundle St., 
ADELAIDE. 

Tel.: 8-1259. 


TASMANIA 

K. W. McCulloch Pty. Ltd., 
109 York St., 
LAUNCESTON. 

Tel.: 2-5322 


QUEENSLAND 
Sydney G. Hughes, 
154-8 Arthur St., 
New Farm, Brisbane 
Tel: 58-1014. 


WEST AUSTRALIA 
Athol M. Hill, 

842 Hay St., 
PERTH 
Tel: 21-7861 
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Technically the recording is only fair, 
being marred by some distortion on the 
inner tracks and a balance in which the 
instrumental accompaniment often out¬ 
weighs the vocalist by as much as three 
to one. (K.W.J.) 

★ ★ ★ 

FOOL BRITANNIA. Peter Sellers, An¬ 
thony Newley, Joan Collins, Leslie 
Bricusse, Danial Massey, Michael 
Lipton. Written and Devised by 
Leslie Bricusse and Anthony New¬ 
ley. Ember Records (Festival) 12in 
mono, EL-31,192. 

I am usually a Peter Sellers fan, being 
a lover of the Goons from way back. 
Anthony Newley has struck me at times 
as being quite talented. Joan Collins 
has considerable fame as an actress 
(. . . a particularly scenic one, at that!). 


What a pity they wasted their time 
and ours on such nonsense as this. 

I have no doubt that a good satire 
could be made taking the Profumo 
“affair” as its basis, but this isn’t. Not 
a satire, not good, not even particularly 
funny. Just rather childish rubbish, 
with jokes and ideas either puerile or 
bewhiskered. 

The blurb says that the disc was 
rushed through “to get it on sale before 
the scandal palls and the market falls” 
—which more or less speaks for itself, 
as anything of this type having real 
merit—such as the Goon shows— 
wouldn’t have to depend so heavily on 
topicality. 

My only thought on listening to the 
disc was to wonder why they bothered 
at all. I gave it to a friend to bend 
into a lolly-dish! (J.R.). 


| THIS MONTH'S POPULAR JAZZ | 


DIXIELAND. Pete Fountain and other 
All-Star Dixielanders. “When The 
Saints Go Marching In,” “High 
Society,” “Farewell Blues,’’ “Dark- 
town Strutters* Ball,” “Ballin’ The 
Jack,” “Way Down Yonder In New 
Orleans,” “Muskrat Ramble,’> “12th 
Street Rag,” “Tin Roof Blues,” 
“Won’t You Come Home Bill 
Bailey.” R.C.A. Camden, Mono. 
CAM115. 

This particular disc was recorded 
“live” in New Orleans and, except for 
one or two numbers such as “12th 
Street Rag,” it’s all pretty good stuff 
and a fine example of the latter-day 
New Orleans style, of which Pete Foun¬ 
tain is probably the leading exponent. 

Working along with Pete Fountain are 
such Dixieland luminaries as George 
Girard, Tony Almerico, Jack Delaney, 
Harry Shields, Lester Bouchon and Roy 
Zimmerman. At the price offered on 
the Camden label, the disc is good jazz 
buying except, perhaps, for the “traddy 
daddys” for whom, I’m afraid, Pete 
Fountain is probably a bit “modern.” 

Technically, the disc is very fair, 
though there is an occasional trace of 
distortion on inner tracks and the bal¬ 
ance is less than perfect in one or two 
places. (K.W.J.). 

★ ★ ★ 

NIGHTS OF BALLADS AND BLUES. 
McCoy, Tyner. Universal Record 
Club, Mono. UJ-506. 

COUNT BASIE AND HIS ORCHES¬ 
TRA. Universal Record Club, 
Mono. UJ-500. 

THE SWINGING DORSEYS, Tommy 
and Jimmy and their Orchestras. 
Universal Record Club, Mono. 
UJ-505. 

My hat’s off to the people at Universal 
Record Club for the many fine discs 
in the jazz idiom which they have pro¬ 
cured and released on the club label, 
not the least of these being the three 
recent releases listed above. Jazz en¬ 
thusiasts, I am sure, must appreciate 
being able to purchase these discs at the 
club price. 

Originally released on the Impulse 
label, the McCoy Tyner album was re¬ 
corded in March of this year and fea¬ 
tures Tyner with sidemen Steve Davis 
(bass) and Lex Humphries (drums). The 
numbers they play are “Satin Doll,” 
“We’ll Be Together Again,” “Round Mid¬ 
night,” “For Heavens Sake,” “Star Eyes,” 
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“Blue Monk,” “Groove Waltz” and 
“Days of Wine and Roses.’’ Of these, I 
thought the Ellington classic, “Satin 
Doll,” and “Blue Monk” (obviously dedi¬ 
cated to Thelonious Monk) were out¬ 
standing examples of Tyner’s art. 

The Count Basie disc, originally a 
Dacca recording, features 12 swinging 
numbers done in the typical Basie man¬ 
ner. There is probably little need to 
say much about this one, except that it 
features Basie at his best and is well 
worth having if you number big band 
swing among your likes. 

The Swinging Dorseys features 
Jimmy and Tommy, each on six tracks, 
from recordings originally made for the 
Decca label between 1943 and 1952. In 
my opinion, the numbers are well 
chosen, typical examples of the Dorsey 
brothers at their best, and the disc has 
good historical value. 

Technically, all three discs are good, 
although the Jimmy Dorsey tracks (all 
recorded in the mid-40s) are naturally 
somewhat down on today’s standards. 
(K.W.J.). 

★ ★ ★ 

MILES DAVIS, SEVEN STEPS TO 
HEAVEN. “Basin Street Blues,” 
“Seven Steps To Heaven,” “I Fall 
In Love Too Easily,” “So Near So 
Far,” “Baby Won’t You Please 

Come Home,” “Joshua.” CBS, Stereo 
“360 Sound.” SBP233072. 

Of the six numbers on this disc three 
were recorded at a session in New York 
and three were made in Hollywood. At 
the New York session, Herbie Hancock 
played piano and Anthony Williams 
drums, while at Hollywood Victor Feld¬ 
man was on piano and Frank Butler on 
drums. George Coleman (sax.) and Ron 
Carter (bass) played for both sessions. 

Whether the personnel were specially 
chosen to play in a particular style or 
whether Miles just happened to be in 
particular moods on the two different 
occasions is difficult to say, but it is 
noticeable that 0 n the tracks cut in 
Hollywood Miles plays in a lyrical, 
brooding manner with a trend toward 
understatement, while the New York 
tracks are bright, up-tempo numbers with 
the emphasis on precise unison phras¬ 
ing of the trumpet and tenor sax. 

Frankly, I can’t say I’ve ever heard 
a bad Miles Davis recording, but this 
one is unusually good and should de¬ 
light his fans and, in fact, all modernists. 
Technically, the recording is also some- 
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TW30: Latest and world’s best Twin 
12-watt all-transistor, 240V-A.C. and 
12-18V-D.C. PRE-MAIN AMPLI¬ 
FIER . £122 

W45A: Twin 18-watt pre-main stereo- 
mono deluxe amplifier with all tape 
and other attachments .... £96/10/- 

W38: AM/AM/FM/SW Twin 14- 
watt pre-main amplifier-tuner with all 
attachments. £129 


W50: AM/AM/FM/SW Twin 25-watt 
pre-main amplifier-tuner with all at¬ 
tachments and refinements .. . £176 
W25: AM/AM/SW Twin 10-watt pre- 
main amplifier-tuner with all tape at¬ 
tachments .£93 



PLEASE NOTE 


The Radford Bookshelf and Studio 
and Auditorium speakers contain the 
K2 bass driver instead of the B139 
as in KEF Celeste. They are capable 
of even greater power handling, being 
conservatively rated to use 25. 30. and 
50 watts RMS. 


SEE R.T.V. and H. NOVEMBER 
ISSUE. 


Speakers: 

“Celeste” 
model, 
Compact, 
18”x ior 
x 6$”, 241b, 15 ohms, 15 watts and 
30 watts peak. Bass Unit. Flux 
10,500 with total flux 137,000, Max¬ 
wells. H.F. unit 15,000 and 53,500, 


Maxwells.62 Gns. 

Celeste Tweeters.£16/18/6 

Celeste Drivers.£29/13/4 

K1 Baffles, complete.£75 



All brands speakers, pickups, 
turntables, cabinets available . 
Write, phone or call for 
quotation or demonstration . 

GRAMDECK TAPERECORDERS £24/10/- 


ASDIC STEREO SPECIALTY 

166 GLEBE ROAD, GLEBE, N.S.W. 

TEL MW 1014 

BRISBANE AGENCIES 

16 STANLEY STREET, SOUTH BRISBANE, 
QUEENSLAND, TEL 4-5466 


Open Saturday Mornings 
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THE CHRISTMAS GIFT 
FOR YOUR BOY 


SCOPE 



SCOPE ELECTROPLATING OUTFIT 
- OPERATES FROM TWO 
SMALL TORCH BATTERIES 


ELECTROPLATING 
/^EVERYBODY / 

SIMPLE TO USE—HON 
DANGEROUS-REAL PLATING 


STANDARD SET 

(INCLUDES NICKEL, 
COPPER, TIN, ZINC, 
& CLEANER) 

JEWELLER'S SET 

(INCLUDES NICKEL, 


W6 


COPPER, SILVER, fifi/jf 

FULL INSTRUCTIONS WITH EACH SET GOLD, & CLEANER) V 


WILLIAM WILLIS & CO. 


PTY. 

LTD. 


428 ELIZABETH STREET, MELBOURNE. Phone 34-6539. 


Compact Solutions 

with Ledex 

ROTARY SOLENOIDS 

Frictionless conversion of linear'to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

ILtHSUXsiSS CIRCUIT SELECTORS 


Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 


Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, SYDNEY. 2 0233 

Melbourne: Amalgamated Wireless (Australasia) Limited. Brisbane: Chandlers Pty. 
Ltd. Adelaide: Newton McLaren Ltd. Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 
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thing out of the box and a fine show¬ 
piece for CBS’s much-vaunted “360 
Sound” stereo. (K.W.J.). 


ENCYCLOPAEDIA OF JAZZ ON 
RECORDS. Volume One, Jazz Of 
The Twenties. Compiled by Leon¬ 
ard Feather. Festival, Mono. 
FL-31,112. 

Serious students of jazz and others 
who like the sounds created- by the great 
jazz bands which made the “twenties” 
will no doubt welcome, as I do, this 
latest disc from Festival. On it can 
be found 12 popular numbers from 12 
of the finest bands of that era. 

The numbers and the bands which 
play them are as follows: “Aunt Hagar’s 
Blues,” King Oliver’s Dixie Syncopaters; 
“Tin Roof Blues,” New Orleans Rhythm 
Kings; “Wild Man Blues,” Johnny 
Dodd’s Black Bottom Stompers; “That’s 
No Bargain,” Red Nichols and his Five 
Pennies; “My Monday Date,” Jimmy 
Noone and his Apex Club Orch.; “King 
Porter Stomp,” Jelly Roll Morton; “Pine 
Top’s Boogie Woogie,” Pine Top Smith; 
“You’ve Got To Be Modernistic,” 
James P. Johnson: “Pjinee Of Wails,” 
Elmer Schoebel’s Friars Society Orches¬ 
tra; “Muskrat Ramble,” Benny Goodman 
and his Boys; “Farewell Blues,” Venuti- 
Lang All Star Orchestra; and “East St. 
Louis Toddle-O,” Duke Ellington and 
his Orchestra. 

Most of these numbers were recorded 
between 1923 and 1928 and, technically, 
one could expect the disc to be pretty 
bad when judged bv today’s standards. 
In point of fact, it is a long way from 
being bad and does Festival much credit 
in the manner they have processed the 
original masters in order to obtain the 
album. For iazz enthusiasts, highly 
recommended. (K.W.J.) 


BIG NOISE FROM WINNETKA, Bob 
Haggart and his Orchestra. Com¬ 
mand, Stereo. SNDL-931,030. 

Although he has, for many years, 
been associated with the dixieland idiom 
in bands such as Bob Crosby’s Bob¬ 
cats and the Lawson-Haggart Jazz Band, 
Bob Haggart has, apparently, always 
cherished a desire to write for and front 
a swinging big band of his own. On 
this latest disc from Command, he 
achieves his ambition and proves he has 
lost none of the creative talent which 
produced such memorable numbers as 
“South Rampart Street Parade,” “Smokey 
Mary” and “The Big Noise From Win- 
netka,” tunes he wrote in the thirties 
and early forties. 

The band he fronts may not exactly 
be his own in that it features musicians 
who seem to be permanently in the 
Command stable, men such as Doc 
Severinson, Don Lamond, A1 Klink and 
Bob Alexander. The music and 
arrangements, however, are pure Hag¬ 
gart and personally I found it exciting 
and stimulating to listen to. 

Haggart has written arrangements that 
are founded on the basics of the halcyon 
days of the big bands, but which have a 
new sophistication, a new styling and a 
contemporary creativity. His new 
arrangements of old favourites from his 
Crosby days leap with unexpected 
exhilaration . 

And technically this new Command 
disc is, as they normally are, excellent. 
A nice stereo spread, surface noise ex¬ 
tremely low and not even a whisp of 
noticeable distortion. (K.W.J.) 
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HIGH QUALITY STEREO AMPLIFIER 

Of special interest to HI-FI enthusiasts will be the release in this country 
of the English “Radford” Model STA15 Power Amplifier and SC2 Stereo 
Pre-Amplifier Control Unit illustrated. They are the first units in a whole 
line of high-quality equipment, which is currently being made available. 


Both units are attractive in appearance, 
the cases being constructed from steel, 
finished in a light grey stove enamel. The 
escutcheon surround is of drawn brass and 
is finished polished chrome. The panel on 
the control unit is anodised “natural” alu¬ 
minium with silk screened black lettering. 
The pushbuttons are of polished black bake- 
lite, and the control knobs are lathe-turned 
aluminium, polished and self-colour ano¬ 
dised. 

Manufacturers’ literature states that only 
the highest grade materials and components 
are used in the units and our own examina¬ 
tion of the amplifiers confirms this state¬ 
ment. All resistors are high grade, high 
stability types and all capacitors are either 
polyester or polystyrene dielectric except for 
electrolytics, which are best quality units 
with working voltages considerably in ex¬ 
cess of the voltage applied. All components 
are individually soldered to pin type boards 
with the circuit references printed below 
the components for ease of service. 

Specifications on the SC2 control unit 
are as follows: Input sensitivity for rated 
output—Disc 4mV, Aux. 1 100 or 250mV, 
Aux. 2 250 or 500mV, Tape Monitor 
500mV; Replay characteristics—Disc RIAA, 
Aux.’s flat; Input impedance—Disc 68K 
ohms, Aux.’s 250K ohms; Frequency re¬ 
sponse—40c/s to 20Kc plus or minus ldb; 
Hum and noise—better than 65db below 
5mV input for 50K ohm source resistance; 
Distortion—less than .05 per cent at lKc; 
Crosstalk—minus 40db at lKc; Tone con¬ 
trols—plus or imnus lOdb; Rumble filter— 
response falls 17db per octave below 35c/s; 
Treble filter—slow roll off to minus 16db at 
20Kc; Rated output voltage—500mV into a 
5IC ohm impedance (cathode follower with 
series resistance). 

Panel controls for this unit are; volume, 
bass lift and cut, treble lift and cut, balance, 
plus push-button selection of—Disc, Aux.l 
and Aux.2 inputs and, treble filter on/off, 
stereo/mono, tape monitor on/off. mains 
on/off. A hum balance control is mounted 
on the rear apron of the pre-amplifier 
chassis. 

Tested in our laboratory both the power 
and pre-amplifier met, and in some cases 
exceeded, their specifications. The power 
amplifier, for instance, has a rating of 15 
watts per channel but in the unit we tested 
19.6 watts at 1000 cycles could be obtained 
without visible waveform distortion. With 
the pre-amplifier connected to the power 
amplifier we were able to obtain full rated 
output for an input of only 2mV in lieu of 
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the quoted 4mV disc input sensitivity. Fre¬ 
quency response and tone control action 
were identical with the quoted curves. 

With square waves between lKc and 
lOKc. applied to the power amplifier only, 
there was some evidence of overshoot on 
the leading edge, which, doubtless, arises 
from residual but suppressed peaks in the 
frequency response in the region of 50Kc. 
and 150Kc. 

Loading the transformer secondaries with 
varying values of capacitance produced the 
ringing patterns to be expected from ampli¬ 
fiers having high orders of feedback but no 
sustained oscillation was evident. This would 
indicate that the amplifier will be stable 
under all likely load conditions, even ad¬ 
verse, from this point of view. 

One of the features of the amplifier is a 
special phase splitter, described in “Wireless 
World” of September, 1962, which is claim¬ 
ed to have an exceptionally good HF re¬ 
sponse. This, doubtless, would have a 
bearing on the behaviour of the feedback in 
the supersonic region. 

Price of the units is given as £-78 for the 
SC2 control unit pre-amplifier and £117 
for the STA15 power amplifier. Any further 
enquiries should be directed to Derek E. 
Jolly Ltd. (16 Robe Terrace, Medindie, 
S.A.) or to the N.S.W. distributors, Bardsley 
Import Trading Co., 166 Glebe Road, Glebe. 


CAPACITOR STANDARDS 

The Standards Association of Australia is 
seeking constructive criticism and comment 
on a proposed Australian standard for poly¬ 
styrene film dielectric capacitors for direct 
current. The proposal is issued as Doc. 803. 

The draft applies primarily to capacitors 
intended for use in telecommunication equip¬ 
ment and allied electronic devices employ¬ 
ing similar techiques. 

Whilst testing forms the major portion of 
the draft standard, values of rated capa¬ 
citance and tolerances, and marking re¬ 
quirements are also included. 

Copies of Doc. 803 may be obtained 
from the Headquarters of the Standards 
Association, 157 Gloucester Street, Sydney, 
or from branch offices in State capital cities 
and at Newcastle. 

Comment will be welcomed from persons 
and organisations experienced in the manu¬ 
facture or use of polystyrene film dielectric 
capacitors. Such comment should reach the 
Association not later than January 31, 
1964. 
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ADD ONLY SPEAKER, VOLUME CONTROL 
AND BATTERY TO ANY OF ABOVE AND 
HAVE COMPLETE MINIATURE AUDIO 
AMPLIFIER. 


LAFAYETTE 

Miniature Transistor 
Audio Amplifiers 

SUPER VALUES 


SEND REMITTANCE WITH ORDER FOR 
IMMEDIATE DELIVERY ANYWHERE. 


u 


AFAYETTE 

ELECTRONICS 


division of 


Electron Tube Distributors Pty. Ltd. 
3A WELLINGTON ST., PRAHRAN, VIC. 
Phone 51-6362 


PI-54 
£5/17, „ 


SIZE 

3 15/16" x 1 15/16" x 11/16" 

A more powerful and sensitive version of 
the PK-543. Three stages of audio drive a 
push-pull output stage designed to deliver 
340 MW to speakers with a voice coil impe¬ 
dance of 8*11 ohms. 


3 TRANSISTOR SUBMINIATURE 
AM BROADCAST 
TUNER 


PK-633 

£7/5/- 


For EXPERIMENTER 
KIT BUILDER & HOBBYIST 

4 TRANSISTORS 
PUSH-PULL 
OUTPUT 
100 MW 


PK-543 

£3/15/- 


SIZE 

3" x 1 9/16" x 11/16" 

A completely wired printed circuit board 
features two stages of audio followed by 
push-pull output stage. 


3 TRANSISTORS 
SUBMINIATURF 


PK-522 

£2/17/6 


2 13/16" x li" x 4" 

An amaxing little amplifier with a multi¬ 
tude of applications. Oirtput sufficient for 
average listening. 


sensitive superhet circuit cove™' 540 kc 
► 1400 kc. Features 3 IF transformers and 
rrite antenna. Add audio amplifier and 
ive highly efficient receiver. 

ALL PRICES INCLUDE SALES TAX 


5 TRANSISTORS 
PUSH-PULL 
OUTPUT 360 MW 


















“OXFORD” 

INSTRUMENT CASES, CHASSIS AND PANELS 


R/C Bridge '63 Sept. 1963 


Case. 1 12 0 

Chassis, tube bracket, plain 

front panel. 2 12 6 

Printed panel. 19 6 

Engraved panel. 2 10 0 

3" CRO 63 June 1963 

Case. 2 17 6 

Chassis, plain front panel, 

Graticule. 5 5 0 

Printed panel. 19 6 

Engraved Panel. 2 10 0 

Audio Signal Generator 62 
Feb. '62. 

Case. 2 17 6 

Chassis, plain front panel, 

shields. 216 0 

Printed panel. 19 6 

Engraved Panel. 2 10 0 

Sweep and Marker Generator 
June, 1957 

Case. 2 12 6 

Chassis. 315 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Pattern Generator Jan., 1958 

Case. 1 12 0 

Chassis. 110 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

5.5 and 36 MC Sweep Gener¬ 
ator March, 1961 

Case. I 12 0 

Chassis . 1 10 0 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Senior VTVM Jan., 1956 

Case. 2 12 6 

Chassis. 2 2 6 

Printed panel. 19 6 

Engraved panel . 2 10 0 


Bench VTVM Jan., 1959 


Case. 1 17 6 

Chassis. 17 6 

Printed panel . 19 6 

Engraved panel . 2 10 0 

Noise, Distortion and Millivolt 
Oct., 1962 

Case. 2 12 6 

Chassis and stand off . . 3 0 6 

Printed panel. 19 6 

Engraved panel . 2 10 0 

Electronic Switch Dec., 1962 

Case. 1 12 0 

Chassis. 2 7 6 

Printed panel . 19 6 

Engraved panel . 2 10 0 

Plus 121% Sales Tax 


ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM 
AGENTS: 

McKinnon Nicholls Pty. Ltd., 

290 Rae St., NORTH FITZROY, 
VIC. Tel. 48-4669. 

★ 

Gerard & Goodman Limited, 

192 Rundle Street, ADELAIDE. 
8-0242. 

★ 

Homecrafts Tasmania, 

199 Collins Street, HOBART. 2-2711 

★ 

Pakbar Pty. Ltd., 

38-44 Stone St, WEST PERTH. 
Tel. 28-2431. 

★ 

Martin de Launay Pty. Ltd., 
Darby St, NEWCASTLE. B 4741. 

★ 

Broadway Electronics Pty, Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

★ 

D. Irvine & Co., 

401 George St, BRISBANE. 2-4310. 


Manufactured by: 

HEATING SYSTEMS PTY. LTD. 

97 MARRIOTT STREET, REDFERN, N.S.W. 
69-3764 69-7616 


PIEZO-CERAMIC 
FROM MULLARD 

Messrs. Mullard-Australia Pty. Ltd. 
announce that they will soon be re¬ 
leasing a piezo-electric ceramic 
material which is suitable for use as 
transducers in a variety of elec¬ 
tronic and electrical equipment. 

B ASED on lead zirconatc-titanate, with 
additives to give the required electro¬ 
mechanical properties, the material has 
several advantages over natural crystals 
such as quartz and rochelle salts. 

Piezoxide can be made in a number of 
different compositions to give a wide range 
of piezo-electric properties and it can be 
pressed in a variety of shapes to give the 
most efficient transfer of energy for par¬ 
ticular applications. The piezo-electric 
effect can be controlled by the amount of 
polarisation given to the material during 
manufacture. 

Four grades will soon become available 
for application ranging from sensing heads 
and acceleration gauges to ultrasonic trans¬ 
ducers. 

The material can also be used to generate 
an ignition spark and could thus eliminate 
the magneto in petrol engines used to 
power pumps, generators, lawn mowers, 
outboard motors, etc. 

A recent demonstration showed a slab 
of Piezoxide firing a conventional spark 
plug when subjected to pressure from a 
lever operated by a rotary cam. The volt¬ 
age across the plug is proportional to the 
mechanical pressure and the thickness of 
the slab. A pressure of 7,0001b per square 
inch generates 400V per millimetre of thick¬ 
ness. 

Elements will be supplied with a silver- 
plated electrode surface, and in a state of 
permanent polarisation. A range of stand¬ 
ard sizes and shapes will become available. 
Non-standard will be made and supplied to 
order. 


GAS LASER 
| AVAILABLE j 

Ronald J. T. Payne Pty. Ltd. an¬ 
nounce the release of a new gas 
Laser designated type 601, which is 
manufactured in England by G. 

and E. Bradley Ltd. 

The new Bradley Gas Laser is claimed to 
haye a continuous high flux output of ex¬ 
treme spectral purity. This significant ad¬ 
vance in technique has been readily appre¬ 
ciated by Industrial and Academic research 
groups, where applications include: Inter¬ 
ferometry, Metrology and Fine Measure¬ 
ment, Crystalography, Polymer Studies, 
Plasma Diagnostics, etc. 

Gas Lasers are rapidly replacing conven¬ 
tional light sources in schools and technical 
colleges, where their spectral purity and 
high flux greatly simplify the demonstration 
and explanation of optical principles and 
phenomena. 

The Laser head of the new Bradley unit 
has an output energy of lmW and an out¬ 
put wavelength of 6328 Angstroms. An 
alternative mirror system permits operation 
at 11,500 Angstroms if desired. Beam 
divergence of the unit is 3 milliaradiams 
(without additional collimation) and the 
mirror system consists of confocal external 
mirrors which are 99 per cent reflecting 
and 0.5 per cent transmitting at the output 
wavelength. The head measures 34in by 
3in by 4in and weighs 121b. 

Any further inquiries on these units 
should be directed to the sole Australian 
agents, Messrs Ronald J. T. Payne Pty. 
Ltd., 386 Bridge Road, Richmond, Victoria. 
(K.W.J.). 
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HIGH QUALITY RECORD CHANGER 


Messrs. Fred A. Falk and Co., Pty. Ltd., have recently announced the 
release in this country of the Dual model 1009 Auto/Professional player, 
which is illustrated below, featuring a special quality turntable and dynami¬ 
cally balanced tonearm. The unit has many fine features and should 
arouse much interest among Hi-Fi enthusiasts. 


The new changer is most attractive and 
professional in appearance, the finish be¬ 
ing natural aluminium against a black ano¬ 
dised surface, with black lettering. White 
plastic is used on all control knobs. The 
turntable weighs over 71b and is precision 
turned from a non- 
ferrous alloy, thus 
offering no possibility 
of interaction with a 
magnetic cartridge. 

Excellent balance is 
achieved by the care¬ 
fully calculated addi¬ 
tion of molten metal 
into drilled wells 
around the bottom 
rim. 

The changer has 
switch selection of 
the four standard 
speeds and, in addi¬ 
tion, each speed can 
be varied by plus or 
minus 3 p.c. with an 
external' control which 


the tonearm allows the arm to be preset 
for zero balance with any cartridge weigh¬ 
ing from 2 to 16 grams. The slide-in cart¬ 
ridge holder will accept most crystal and 
magnetic cartridges within this range. 

In our tests we found the unit to work 



For the purpose 
of our tests the 
changer was 

mounted on the 

special stand ___ 

shown in our il¬ 
lustration and supplied by the local 
agents. Normally the changer is 
supplied partly disassembled, with 
the parts specially packed in foam 
plastic. 

raises or lowers the precisely tapered sec¬ 
tional motor drive pulley. Drive from the 
pulley is via a “puck” wheel to a special 
driving rim on the turntable. 

The three standard disc sizes can be ac¬ 
commodated by the unit, but not as a 
mixed bunch for automatic playing, since 
the position to which the tonearm indexes 
is set by means of an external control. All 
controls are, incidentally, of the slider type 
i.o that any vibration which may be im¬ 
parted to the changer by the action of a 
control will be minimised. 

Heart of the changer is a unique “eleva¬ 
tor action” spindle which is claimed to be 
an exclusive “Dual” feature. The entire 
stack of discs rest upon a three-pronged 
platform and, when the slide switch is 
pressed to start, the weight of the entire 

stack is litfed off the bottom record, which 

is then released to descend to the turn¬ 

table. This method would appear to be 
foolproof and smooth in action and should 
ensure minimum wear to the discs. 

During changer operation the tonearm is 
actuated via a clutch mechanism, so that it 
is virtually impossible to damage the unit 
by mishandling. The end trip mechanism 
is very light in its action and will trip 

satisfactorily with the tonearm tracking as 
light as i-gram. The entire action of the 
changer is perhaps a little slow by previous 
standards but this would appear necessary 
in order to secure professional perform¬ 
ance. 

In the Dual 1009 the integral mass of 
the one-arm is balanced on either side of 
the pivot point and tracking force is then 
applied from outside this mass by means of 
a multiple coiled mainspring at the pivot 
point. A control wheel with graduated 
scale, which is attached to this mainspring, 
gives a direct readout of the tracking force 
in grams. A balance weight at the end of 


smoothly and well and Dual are to be 
commended on the production of a well en¬ 
gineered piece of equipment. Being hyper¬ 
critical we might mention a very vague 
amount of “wow” which was present on 
playback of lKc and 3Kc test tones (prob¬ 
ably caused by a small misalignment of the 
puck wheel in the unit we tested) and a 
tendency for the tonearm to settle in one or 
two definite positions when it was lightly 
floated across the turntable at zero balance. 
We feel, however, that neither of these 
would affect the unit’s ability to faithfully 
reproduce high quality recordings. 

The unit we tested was made available 
bv Messrs Fred A. Falk and Co. Pty. Ltd., 
of 28 King Street, Rockdale, and any fur¬ 
ther enquiries should be directed to them. 
The price of the turntable and tonearm 
minus cartridge is £47/15/ retail and with 
Dual magnetic cartridge is £59/15/. 
(K.W.J.). 


HAWKER/de HAVILLAND REORGANISE 

F OLLOWING rationalisation of the mis¬ 
sile activities previously undertaken by 
the member companies of the Hawker Sid- 
deley Group in the United Kingdom into 
one company known as Hawker Siddeley 
Dynamics Limited, it has been decided to 
establish one Hawker Siddeley missile 
organisation at Salisbury and Woomera 
with effect from November 4, 1963. 

The organisation will be known 
as Hawker Siddeley Dynamics Australia and 
it will function as a joint venture between 
Hawker Siddeley Dynamics Limited, U.K., 
and Hawker de Havilland Australia Pty. 
Ltd. 

The total number of staff employed in 
Hawker Siddeley Dynamics Australia will 
be over 500, of which a considerable pro¬ 
portion are involved in the European Satel¬ 
lite Launcher program. 

Those requiring further information on 
this release should contact Mr W. D. 
Tulloch, Publicity Manager, Hawker de 
Havilland Australia Pty. Ltd., P.O. Box 78, 
Lidcombe, N.S.W. (K.W.J.). 


TUDOR 

RADIO 

L. E. Chapman 

103 ENMORE ROAD, 
ENM0RE, N.S.W. 
PHONE IA1011 


ESTABLISHED 1940 


£7/10/0 


10/0 


Philips TV Tuners 
Transistor Speaker 
Transformers 
Picture Tubes. 21-inch, 

110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con¬ 
densers 10/0 

TV Safety Glass, all sizes £1/15/0 
Garrard Plug-in Stereo 

Heads £2/0/0 

TV Masks, 23-inch, 21- 

inch 15/0 

10,000-ohm Pots 5/0 

15K Pots 4/0 

50M Pots 4/0 

1 meg. Switch Pots 7/6 

TV Cabinets, 17-inch, to 

clear £2/10/0 

Gramophone Motors and 

Pick-ups, 4-speed, New £6/17/6 
Speaker Transformers, 5,000 

to 3 ohms 12/6 

IF Transformers. Philips, 

each 7/6 

Aerial and Osc. Coils, ea. 5/0 

Oak 4-position Switches 7/6 

2-Position 5/0 

Dual 10,000 Pots 5/0 

15M 5/0 

50M Meg. 5/0 

1 Meg. 5/0 

* Meg., 25 Meg., 200M 
Lin, 200K Lin., 50M 
Log, 200K, 500K, 

500M Log, 50K, 

25,000 switch, each 5/0 

Electric Condensers, 3 in 1. 

24, 350, 400, 

100, 25, 40, 7/6 

50, 350, 400 

8 mfd, 350 5/0 

16 mfd, 350 7/6 

32 mfd, 350 7/6 

TV Power Transformer, ideal for 

amplifiers, 300 mil., 285 aside £4 

Transistor Miniature IF 5/0 each 

Silicone Diodes 210 10/0 each 

Speakers 3 in £10 0 

5x4 £150 

10 x 4 £150 

4in with Transformer £1 5 0 

12in 12PQ 15 Watt £6 15 0 

M.S.P. Twin Cone 8in £2 15 0 

12in Twin Cone £3 15 0 

1S2 Valve Sockets 3/ ea. 

Transistor portable record 

player S.T.C. £10 

H.M.V. portable Transistor 

45 r.p.m. £7/10/ 

Portable 4-speed record player, 
auto record change. 6 only. 

Cost £50. New £25 

Portable 4-speed record player. 

Cost £40. 4 only. £19/10/ 

Mini Cable 4 strand shielded. 

Lots of uses including micro¬ 
phone lead 1/ yd. 
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U? fir, 

HAM (OMMUNICATION 
RECEIVER H(R (2 



4 BIND Ml WIVE BECEWES 

Ranee of Receiver Fareonendea 
Mala Toner: Band 1. 0.55-1.6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: CS/N 20 db at 10 M.C.) 

£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20,000 ohms/volt, 
i.c. 10,000 ohms/volt. Ranges — 
d.c. volts: 6, 30. 120, 600. l,200v.; 
a.c. volts.: 6. 30, 120. 600, 1.200v. 
D.c. current; 60 uA., 6 mA„ 60 
mA., 600 mA, Resistance: 10K, 
100K, 1M, 10M ohms. Capaci¬ 

tance: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4Vfein x 6*4in x- 23-fein. 

Weight: 1.31b. 

£9/5/- 


! 


FERROCART POCKET MULTIMETER 

Model PT34 

300 uA 


> A x ' 

i -fc 


movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 


Size: 3 Y* X 2 Vi x 1*4 inches. 
Complete with leads. 


57/6 




RADIO DIRECTION FINDER 
MODEL 8TA-3D 

This radio direction finder model 8TA-3D is 
a battery operated, 3-band super-heterodyne 
Receiver, incorporating eight transistors and two 
diodes, directional ferrite core antenna, tele¬ 
scoping antenna, signal strength indicator, mois¬ 
ture-proof 4 inches permanent dynamic speaker, 
and trouble free mechanism. 

It is designed primarily as an aid to navigation 
when out of sight of familiar landmarks. 
SPECIFICATION: 

PRICE £32/10 inc. tax. 

Circuit: 8-Transistor 2-Diodc Super Heterodyne. 
Frequency: LW 190-410 Kc 

BC 535-1605 Kc. 

SW 1.6-4.8 Me. 

Antenna: Rotary Antenna and Rod Antenna 
Output: Approx. 200 mW. 

Speaker: 4in Permanent Dynamic Speaker, 

Moisture-proof 
Jack: Earphone Jack 

Indicator: Signal Indicator and battery indi¬ 
cator 

Batteries: 4pcs. size “D" cell 

JIS UM-1, Eveready 950 or equivalent 
Cabinet: Metal Cabinet 

Dimensions: 10 5/8in (W) x 9V6in (H) x 6 3/8in 
(D) 

Weight: 4 Kg (8.8 lbs) Without Battery. 


Crystal Microphones Model BM3 Pen¬ 
cil Type. 507- 

Stand to suit, 15/- extra. 


COMMAND TRANSMITTERS 

Range: 7 to 9 Me., less Crystal .... £6 




METERS 


MR1P 0-1 Ma. 
Clear plastic case, 
P4in Square face, 
Iin hole 32/6 
P22 0-1 Ma. Clear 
plastic case, V/i in 
Square face. lViin 
hole . . . . 35/ 

P22 0-1 Ma. Clear plastic case, 2in Square 

face, l%in hole .37/6 

VR3P Vumeter -20 +3db, clear plastic, 3in 

clear face, l*/iin hole. .. .. 45/- 

SR2P Signal meter, calibrated 9/30db, clear 

plastic. Few only.45/- 

VR3P Vumeter — 20 3db, clear plastic, 3in 

x 3*4in square £3/17/6 

VR65 Vumeter -20 +3db, black bakelite case, 

3in square.£4/2/6 

M065 0-1 Ma. 314 in round, black bakelite 

case.35/ 

M065 0-5 Ma. 3‘4in round, black bakelite 

case.35/- 

M065 0-10 Ma. 3 l 4in round, black bakelite 

case .35/- 

M065 0-1 Amp. AC/DC 3’4in round, black 

bakelite case .. 35/- 

M065 0-3 Amp. AC/DC 3«4in round, black 

bakelite case.35/- 

M065 0-30 Amp. AC 3>4in round, black bake¬ 
lite case .35/- 

M065 0-30 volts DC 3 J 4in round black bakelite 
case.35/- 


RECORDING TAPE 

WELL KNOWN MAKE, BRAND NEW IN 
CARTONS 

Acetate Base, 900ft on 5in reel .. .. 19/6 

Acetate Base, 1200ft on 7in reel .. .. 32/6 

Polyester Base, 1200 ft on 5 3 4in reel .. 40/- 
Acetate Base, 1800ft on 7in reel .. .. 45/- 

Mylar Base, 2400ft on 7in reel . . . . 37/6 


GERMANIUM DIODES 

OA79 + OA81.4/6 ea. 


MULTIMETER Model 200H 

20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 
D.c. volts: 0-5. 
25. 50, 250, 
500. 2,500. 
A.c. volts: 0-10, 
50. 100. 500, 
1 , 000 . 

D.c. current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms; 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
a.c. 5v.); 
0.0001 - 0.01 
uF. (at a.c. 
250v). 

Decibel: Minus 
20 db. plus 
22 db. 

Output range 
0-10, 50, 100, 
500, and 
1 , 000 . 

Battery used: 
UM3 1.5v. 1 
piece. 

Dimensions: 314 
x AVi x 1 1-8 
in. 

Complete with internal battery, testing-leads and 
prods. Price £5/12/6 Inc. tax. 

NEW TRANSISTORS 




IN STOCK 


OC45 . . 

. . . . 14/- OCI70 . . 

.. 17/6 

OC71 . . 

. . . . 10/- OC171 . . 

.. 17/6 

OC74 . . 

.. .. 11/- OC45 

.. 14/- 


ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit. 

4d yd. 

CAR RADIO AERIALS 

5ft Telescopic. 5 section, cowl mount, chrome- 
plated. Suit all cars.45/- 

ALUMINIUM CHASSIS 

5in x 3in x 2in. 6/3 

6in x 4in x 2in. 7/- 

8in x 5in x 2>/2in. 10/6 

lOin x 6in x 2V^in.12/9 

13in x 7in x 2‘4in. 12/9 

ALSO LARGE STOCK OF MATRIX BOARD 
AND ACCESSORIES 

CABLES 

SIX CORE SHIELDED cable P.V.C. covered. 
6 cores of 10/010 copper shield 1/9 yd. 
Available in lengths up to 200yds. P.O.A. 
SINGLE SHIELDED MICROPHONE cable 
P.V.C. covered. 7/0076. Black or Grey, ideal 
for stereo speaker systems, l/6yd. or £7 
per 100yd roll. 

HOOK-UP WIRE. Single Shielded, 1/ yd. 
HOOK-UP WIRE, P.V.C. covered, 10/010. All 
colours, 4d yd. or 30/- per 100yd roll; 

TV RIBBON, 300 ohm, lOd yd. or £3/15/0 
per 10yd roll. Clear or black. 


LATEST W.I.A. CALLBOOK 6/ 
LOG BOOKS 5/6 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS. TRANSFORMERS, ETC, 



RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 Established 1W7. Postage. Pareeb 3/6 pep order. 
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WIA OBSERVER AT GENEVA 

! 

Early in October an Extra-ordinary Administrative Radio Conference 
was opened in Geneva. This conference was called to allocate bands 
for Space Radio-communication. 

By Pierce Mealy, VK2APQ* 


T HE deliberations at this conference 
were of great interest to the Amateur 
Service throughout the world, and represen¬ 
tatives from Amateur bodies were attached 
to their countrys’ delegations. 

At the time these notes were compiled 
no information on decisions made had been 
released. However, the following is an ex¬ 
tract from a statement released by the 
Federal Executive of the Wireless Institute 
of Australia just prior to the opening of 
the .conference. 

“In April, 1963, tht Secretary-General 
International Telecommunications Union, 
Geneva, invited the Australian Government, 
together with 'Member-Administrations to 
send a delegation to the Extra - ordinary 
Administrative Radio Conference to allocate 
bands for Space Radio-communication pur¬ 
poses which will open in Geneva on Octooer 
7th this year. 

“To deal with problems which will arise 
as a result of proposals for frequency al¬ 
locations for the Space Service, Postmaster- 
General Davidson formed a special Ad Hoc 
Committee to which the Wireless Institute 
of Australia was invited as a voting member 
representing the Amateur Service. 

“Known as the Radio Frequency Alloca¬ 
tion (Space Service) Committee it has work¬ 
ed over the past many months to determine 
the brief for the Australian Delegation to 
Geneva. At the numerous meeting held in 
Melbourne and Canberra the Wireless In¬ 
stitute of Australia has been represented by 
Mr Arthur Tinkler, VK3ZV, wnose expenses 
have been paid by the Government. 

“As a result of his expert co-operation 
and his knowledge of the problems involved 
during the deliberations of this Committee, 
the Government invited the W.l.A. to send 
an observer representative with the Austra¬ 
lian Delegation to Geneva. This was ac¬ 
cepted and after discussions with Federal 
Executive Mr Tinkler agreed to undertake 
the representation of the Amateur Service 
at the Conference. 

“Deliberations in respecte of the Space 
Service requirements involved many services 
and therelore of necessity the activities of 
the Committee were of a restricted nature. 
However, through its representative tne 
Wireless Institute of Australia kept cl<?se 
watch on the problems involving our VnF 
ana UHF assignments and, at tne linal 
meeting of the Committee, the Status quo 
was maintained. 

“Never before has the world-wide Ama- 
teru Service faced such problems relative to 
its frequency assignments as it has faced in 
the last decade and it must expect to face 
even greater problems in the future. To deal 
with these problems representation at 
Government level is imperative and it is 
the role of the Wireless Institute of Austra¬ 
lia to act for the Australian amateurs. 

“The Institute has pledged itself to do 
this with all its might.” 

* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 


I.A.R.U. CONFERENCE 

At the region one conference held in 
Malmo, Sweden, in June last, two items of 
interest were discussed:— Interference in 
the amateur bands and band planning. 
Considerable concern was expressed on 


Amateur Band: 7035 Peking; 7050 Cairo; 
7060 Peking; 7060 Moscow; 7073 Cairo; 
7080 Peking; 7088 Madrid; 7090 Tirane; 
7092 Iran; 7093 Teheran; 7100 Peking. 

It was agreed that there was no need for 
certain segments to be set aside for A.M. 
and S.S.B. operation. Some societies wanted 
to outlaw A.M. but were overruled and it 
was agreed that when “telephony” is used in 
band-planning allocation, it means all 
modes. 

The only substantive change in the agreed 
band subdivision, by voluntary enforcement 
rather than government regulation, is the 
addition of a special segment for teleprinter 
operation of 14,100 to 14,110 Kc. 

When commenting on the “intruders,” 
Frank Hine, VK2QL, QSL Officer of the 
N.S.W. Division, indicated that the stations 


the subject of non-amateur operation in the listed were only a few, and commercial 


amateur bands, and it was agreed that each 
society would set up a permanent working 
organisation for monitoring and logging 
“intruder” stations. 

The R.S.G.B. is to act as the clearing 
house for reports received in the European 
area. 

The following stations have been reported 
regularly by the International Frequency 
Registration Board. In the 7 Me 


interference greatly exceeds that shown. 

Around 6 a.m. in the morning among the 
“intruders” are:—7003 Radio Telephone; , 
also a station sending “c” on CW: 7010 
high-speed morse signing EWL; 7045, a 
station sending “f” on CW; and a broadcast 
station which sounds as if it is an attempt to 
modulate one of the Russian jamming sta¬ 
tions, plus many carriers which run with no 
identification. 


WIRELESS INSTITUTE ACTIVITIES j 


SOUTH-WEST ZONE CONVENTION 

A very successful convention was held at 
Narrandera, on October 5 and 6. This was 
the eleventh annual convention. 

Proceedings commenced on Saturday 
morning with registrations and morning tea 
provided by the ladies of the local Radio 
Club. 

At 2 p.m., a convoy of 10 cars took 
visitors on a tour of Narrandera. Leaflets 
were provided giving details of the points 
of interest and the activities of the various 
commercial and Government organisations 
in the district. At the conclusion of the 
tour the party met at the Girl Guide Hall 
for afternoon tea and a “rag chew.” 

The Convention Dinner commenced at 
6.30 p.m. with 58 visitors and zone mem¬ 
bers present. Bill Mill, VK2AHV, Zone 
Officer, officially welcomed all present and 
on introducing the Shire President, Council¬ 
lor A. H. McIntosh, invited him to declare 
the Convention open. 

Coucillor McIntosh expressed his 
pleasure in being invited to perform such a 
task and after telling some of the activities 
which take place in and around Narrandera, 
extended a welcome to the visitors to the 
District and hoped that they would 
thoroughly enjoy themselves. 

Jim Edge, VK2AJO, was then called upon 
to propose the toast to the Wireless Institute 
of Australia. In responding to this toast, 
Pierce Healy, VK2APQ, Federal Councillor 
of the New South Wales Division, and 
representing the Divisional President, spoke 
of Divisional activities and appealed to 
members to support the I.T.U. Fund. Pierce 
also told of the progress made by the Youth 
Radio Club Scheme and congratulated the 
Zone on their activities, expressing his 
pleasure at being able to be present at the 
Convention. 

Other speakers were Frank Pearson, 
VK2ACQ, Country Liaison Officer, who 
expressed his pleasure at being present and 
was pleased, realising the size of the Zone, 
to see so many members present. Frank 
also mentioned the proposal that he had 
submitted to Council for a revision of zone 
areas and the publicity Narrandera receives 
through amateur radio. 

Don Fullerton, VK2DU, President of the 


Narrandera Radio Club, on behalf of the 
Host Club extended a welcome to the 
visitors and hoped that they would enjoy 
themselves. 

The after dinner speeches were rounded 
off by BilLMill, VK2AHV, who thanked 
Zone members for their co-operation during 
the year, the Narrandera Radio Club for its 
efforts in organising the function, and the 
local ladies organisation who so ably pro¬ 
vided an excellent dinner. 

The remainder of the evening was devoted 
to entertainment provided by local artists. 

Items by Mr W. H. Snowden, violin 
soloist, Miss Chad, vocalist, with Jack 
Rheinberger and Paddy Pledger in halirious 
miming numbers. 

Jeff Whyte, VK2AHM, gave a short talk 
on the problems of running a station when 
you have to provide your own power, 
causing a deal of amusement when telling 
about his aerial system, one being a mile 
long, made of fencing wire—“not barbed.” 
Incidentally, Jeff’s QTH is 62 miles north 
of Wentworth off the road to Broken Hill. 

The venue for activities on Sunday, 
October 6, was the Narrandera Showground 
where a total of 80 gathered to participate 
in the Field Day events. 

The results of the contest were:— — 

144 Me Hidden Transmitter Hunt:— 

Visitors section: 1st, Tim Mills, VK2ZTM; 
2nd, Joe Pollock, VK2ZOO. 

Zone members: 1st, Lindsay Stephans, 
VK2ACO; 2nd, Eddie Penikis, VK1VP. 

All Band Scramble:— 

Above 15 watts: 1st, Owen Bested, 

VK2AEB. 

Under 15 watts: 1st, John Mackie-Jack 
Flynn, VK2AY. 

144 Me Fox Hunt: Phil Irvine, VK2ZPI. 

144 Me Hidden Transmitter Hunt: Phil 
Irvine, VK2ZP1. 

Ladies Competitions arranged by Murial, 
XYL-VK2AHV. 

Guess the names of faces: Barbera 
Fullerton, XYL-VK2DU. 

Alphabet Competition: Robyn Lloyd- 
Jones, XYL-Club Secretary. 

Modelling a hat from paper: Beryl Flynn, 
XYL-VK2AY. 















MOTORISED COAXIAL AERIAL SWITCH TYPE 115 

These units contain 24 volt miniature motor only liin by 2iin, and 
will work on 12 volt with, amazing power, also worm and bevel gear, 
6 pye coaxial bases. Ideal for models etc. 

37/6 Each __ 

SPECIAL XMAS CLEARANCE OF ODDMENTS 

Carton of over £5 worth of parts for 

ONLY £2/-/- 


Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 


S.T.C. THERMO RELAYS 

2,000 ohms + 500 ohms + 500 ohms. 9/6 each. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 

7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch Belli. 
Make your own burglar alarm. 

Only 30/ each. 


SMALL PHONE JACKS 

Suit Standard P.M.G. Phone Plugs. 
2/ each. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 

TOP GRADE PRISM 
ASSEMBLIES 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 


TO CLEAR 

9 pin Valve Cans 1/ each 

Hand Microphone with Press to 
Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. 1/6 each 

Pots, 100,000 ohms. 1/6 each 

Pilot Lamp Holders. 6d each 

VR92 Valves. 2/ each. 

Genemotors, input 12V, 1,200V, 

200 MA output. £1/10/ each. 
Range Finders, £4/10/ ea. 

12SK7 Valves. 2/- ea. 

6F5 Valves. 2/6 ea. 

Oil Filled Condensers. 

.1 + .1 mfd. 2,000 V.D.C. W.K.G. 
3/6 each. 


High Voltage Plastic CONDENSERS 
.02 Mfd. 5,000 DCW 

.02 Mfd. 3,000 DCW 

.05 Mfd. 3,500 DCW 

.01 Mfd. 5,000 DCW 

.1 Mfd. 2,500 DCW. 

Only 2/3 each. 

Tag Strips, 1 doz Mixed. From 4 
Tag to 9 Tag 7/6 do*. 

TV IF Formers and Can with 
slug 2/6 e*. 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 

2 mfd. 200V. Block Condensers. 

1/6 ea. 

Phone Plugs, P.M.G. type 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 
7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, CF9999 7/6 esu 

Headphones, low imp. 13/6 pr. 

1 p.c. Resistors, 6,000 ohms 1/ ea. 

Carbon Mic. Inserts 2/ ca. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits. 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/ ea. 

I.R.C. W/W RESISTORS 

25 ohms, 20 Watts .. .. 2/6 ea. 

75 ohms, 20 Watts.2/6 ea. 

2 ohms, 40 Watts.2/6 ea. 

50 ohms, 5 Watts.1/ ea. 

10,000 ohms, 5 Watts.1/ ea. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 
37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-mill 
movement, shunted and calibrated. 
£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


For travelling the longest distance to 
attend the Convention: A souvenir of 
Narrandera was presented to Bill Sebley, 
VK4WS, and XYL Hazel. 

The delightful spring day together with a 
barbeque picnic lunch, plus the keen interest 
in the contests provided all that was re¬ 
quired to make it a most successful Field 
Day. 

Presentation of prizes and farewells 
officially brought the Convention to a close. 
However, for those remaining over-night a 
film evening in the Girl Guide Hall, con¬ 
cluded a very pleasant function. 

BLUE MOUNTAIN SECTION 

The Blue Mountains Section’s October 
Meeting was devoted entirely to planning 
their Annual Field Day. Since the previous 
meeting the club rooms have received a 
coat of paint thanks to the efforts of 
VK2ASZ, VK2ABK, VK2ZLS and ex 
G3GCC—some members queried where the 
painting started and finished. 

During the month the Section lost one of 
its oldest members, Malcolm Perry of 
Hazelbrook, who passed on. 

Malcolm’s association with the W.I.A. 
goes back to its foundation in 1910. The 
Section expresses their sympathy to his 
widow and family. 

ANNUAL FIELD DAY 

On Sunday, October 27, another success¬ 
ful Field Day was held at Lawson on the 
Blue Mountains. 

This annual event is the yearly jet 
together for amateurs living in Sydney, the 
Blue Mountains area, and as far west as 
Bathurst. This year all members of the 
newly formed Bathurst Radio Club were in 
attendance. 

Perfect weather conditions together with 
an interesting program gave a total of 48 
amateurs and their families a very pleasant 
day on the mountains. The bus tour to the 
Rhododendron Festival at Blackheath and 
other scenic spots was enjoyed by the 
ladies. 

Contest results were: — 

3.5 and 7 Me Scramble: 1st, Dave 
Andrews, VK2AWZ; 2nd, Harold Burtoft, 
VK2AAH; 3rd, Gerry Sabin, VK2AGS. 

144 Me Hidden Transmitter Hunt:— 

1st, David MacNaughton, VK2ZVW; 
2nd, Dave Andrews, VK2AWZ and Tim 
Mills, VK2ZTM; 3rd, Dick Norman, 
VK2ZCF. 

144 Me Scramble: 1st, Dick Norman, 
VK2ZCF; 2nd, Neville Wilde, VK2DR. 

Best Piece of Home Built Equipment: 

David MacNaughton, VK2ZVW. 

Call signs registered were:—VK2-: ZCF, 
ZAL, ZNS, ZOO, HZ, QA, ZTM, ZBA 
ZBI, ZNM, ZVW, ZH, NC, EX. SV, ZJC, 
CK, IE, CT, AND ABK, RU, TS, NS, 
AGN, ALR, APQ, VL, MP, AAH, AWZ 
ANF, AGS, ZFB, ZAN, ZCW, ASZ, DR, 
ZDK OD ZOD ZJH ZLS JR, LS AVA. 
G3MBM, G3GCC. 

During the day considerable interest 
centred around the display of S.S.B. equip¬ 
ment and 7 Me operation by Arie Bles. 
VK2AVA also a demonstration of the 
latest Swan S.S.B. Transceiver by Ror 
Richardson, VK2ALR, on 14 Mcs. 

The days proceedings concluded with the 
presentation of prizes by Vic Cole, VK2VL. 
Divisional President, who congratulated the 
Blue Mountains Section on the success oi 
the Field Day. 

VHF AND TV GROUP 

At the Octobr meeting of the VHF and 
TV Group, John Miller, VK2ANF, gave a 
very interesting lecture on Frequencj 
Modulation. 

John, through his knowledge gained b> 
experimentation and use of this system on 
VHF for several years, fully covered the 
subject both from the transmitting and 
receiving aspect. 

To demonstrate the advantages of this 
system, tape recordings were played of sig 
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nals received from VK2DR at Bathurst, also 
his own signal from Sydney as received by 
VK2DR. Signals as low as strength three 
provide good copy. 

The December meeting to be held on the 
first Friday of the month, will take the 
form of an “Auction Night.” Members are 
invited to bring along equipment they wish 
to dispose of; a limit of six lots per member 
and no reserve are the only conditions set 
down. 

DIVISIONAL NEWS 

The lecture given at the October meeting 
of New South Wales Division of the W.I.A. 
was a very interesting introduction to 
Amateur Astronomy. 

The lecturer, Mr John Petrie Vice-presi¬ 
dent of the Pacific Amateur Astronomers, 
gave an outline of the history of astro¬ 
nomy, from the time that the only equip¬ 
ment was a pair of eyes, to the equipment 
in general use by amateur astronomers to¬ 
day, He also told how the various planets 
were named and the method used to 
determine the position of stars in the 
heavens. The method of measuring dis¬ 
tances and the part radio astronomy plays 
in the study of our universe were discussed. 

Many questions were asked at the con¬ 
clusion of the lecture, which proved to be 
another very interesting lecture not dealing 
directly with radio, given at recent divi¬ 
sional meetings. 

Members attending the meeting were 
pleased to welcome a visitor from New 
Zealand, in the person of Bill White 
ZL1ASX. 

Visitors are always welcomed to meetings 
held usually on the fourth Friday of each 
month at Wireless Institute Centre, 14 
Atcheson Street Crows Nest. 

The December meeting will be held on 
Friday 21st and will take the form of a film 
evening. All members are invited to bring 
their wives and friends to the Christmas 
meeting. 

HUNTER BRANCH 

During the holiday weekend in October, 
the Hunter Branch held its Twelfth Annual 
Convention. The proceedings commenced at 
a “Do it Yourself Competition night held 
on Friday 4th at the University College. 
Eight items of equipment were described 
and the prize of the Divisional Cup and a 
Branch prize were awarded to Des Mills 
VK2ZDN, who displayed and demonstrated 
his “professionally” constructed two metre 
Transciever. This unit would look well in 
any amateur station and Des deserves com¬ 
mendation for an excellent job. 

A special prize was awarded by the 
Branch to a Youth Radio Club member, 
Jan Oosterveen, for his three transistor 
receiver for broadcast and SW band. Jan, 
who is fifteen, made a very good job of 
lecturing about his set in front of a large 
audience. 

On Saturday night 44 attended the An¬ 
nual Dinner at the Esplanade Hotel. Vic 
Cole, VK2VL, New South Wales Divisional 
president, represented the Divisional Coun¬ 
cil and spoke on Divisional matters. Other 
speakers were Mr A. Butler, the District 
Radio Inspector, Chris Cowan, VK2PZ, and 
Les Baber, VK2RJ. The Guest speaker for 
the evening was Berry Beresford, VK2ABB, 
whose lecture was entitled “Recent Develop¬ 
ments in Valves and Transistors.” Berry 
displayed a number of exhibits of recent 
design and distributed his company’s lite¬ 
rature on transistors and electronic devices. 

Marmong Point was this year’s venue for 
the Field Day held the following day 
Sunday 6th. Although the weather began 
badly the day became fine about lunch 
time and for the rest of the day members 
and visitors enjoyed themselves with com¬ 
petitions. 

The day’s events began with an all band 
scramble which was closely contested, but 
resulted in a win for Dave Andrews, 
VK2AWZ. 

The first two metre hunt of the day was 
won by Bob Winch, VK20A. After lunch 
:ame the 40 metre fox hunt. In this event 


Bill Hall, VK2XT, was first in, it once 
again being a very close contest. In the 
second two metre hunt there were three 
hidden transmitters and Stuart Fairbaim. 
VK2AYF, was successful in finding all three 
withing the allowed time. The transmitter 
which took the longest time to find was 
hidden by Ian Fyfe, VK2ZIF. 

The December meeting of the Branch 
will be held in Room 15, classroom block, 
Newcastle Technical College, on Friday 
December 6. At this meeting the Hunter 
Branch will welcome back from overseas 
the Vice-president, Lionel Swain, VK2CS. 
Lionel will lecture the meeting on his recent 
trip to Europe and the U.S.A. As this is the 
Christmas meeting, refreshments will be 
served after the lecture. 

There will not be a Hunter Branch meet¬ 
ing in January as the annual recess will be 
held from December to February. Details 
of the February meeting will be given in 
these notes and also from the Official sta¬ 
tion of the Hunter Branch, VK2AWX, 
which broadcasts news each Monday night 
at 7 on 3595 Kcs. 

BATHURST RADIO CLUB 

Club activity in October was mainly in 
the form of discussion on future activities. 
Twelve students from The All Saints College 
were guests of the club early in the month 
and were given an introduction to Amateur 
Radio. 

A club project is an eighty-metre trans¬ 
mitter for use in hidden transmitter hunts. 

The meetings are held in Webbs Build¬ 
ing, George Street, Bathurst, and full de¬ 
tails can be obtained from the Secretary, 
Peter Van Gemert, Durham Street, Bathurst. 

SOUTH AUSTRALIAN DIVISION 

On Labour Day, 14th October, the Mount 
Gambier VHF gang including VK5ZER, 
VK5ZLS and VK5ZGR, went portable to 
Mount Edward near Mount Gambier. 

Several stations were worked on six and 


two metres including VK5ZDR, VK5ZMK 
and VK5ZDY, all being about 200 miles 
away. Stations in Western Victoria were 
also worked. 

During the same month warmer weather 
provided excellent tropospheric openings on 
two metres, enabling Adelaide stations to 
work into Western Victoria and the normal 
country contacts:— Pt. Pirie, Crystal Brook 
and Whyalla, signals being much stronger 
than usual. 

From Northern Territory, Doug, VK8KK, 
of Alice Springs, is now working on six 
metres in addition to the low frequency 
bands. Doug will be looking for six metre 
contacts during the summer months which 
will provide that last elusive State for 
VHF “Worked all States” award. 

The October general meeting of the South 
Australian Division took the form of a 
“Jumble Sale” with members offering sur¬ 
plus equipment for sale. These evenings 
are always well attended and some 200 
members were present. 

Interstate visitors are welcome to attend 
the monthly general meetings, which are 
held on the fourth Tuesday of each month 
at the Master Builders’ Association Building, 
time:—8 p.m. 

JAMBOREE ON THE AIR 

The sixth Jamboree on the Air held 
over the weekend, October 19th and 20th, 
proved to be the most successful yet held 
as far as activity in Australia was con¬ 
cerned. 

A special message by the Governor 
General of Australia, Viscount De L’lsle,. 
was broadcast oyer the official Wireless In-’ 
stitute of Australia stations, as well as the 
National broadcast and television network. 

The message was as follows: —“Greetings 
From Australia to brother Scouts every¬ 
where. From this country in the southern 
hemisphere I want to assure you, in the 
name of all Australian Scouts, of our 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders Include the following: DC1L, F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Mossrs Atkins (V/.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E Harrold Pty Ltd Messr$ * United RadI ° Distribu- 56 Collins St., HOBART and 
123-125 Charlotte St., tors Ltd., 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Ecistgate St., Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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Christmas Special 
BARGAIN SCOOP PURCHASE 

£11 COMPLETE Postage 10 extra 



r 


L 




'UNION" TRANSISTORISED SPEAKER INTERCOM SYSTEM (MASTER ^ 
AND REMOTE 2 UNITS) RADIO AND BABY-SITTER COMBINED g 

Operates for months from internal batteries. 

6 penlite batteries in each unit with 50 feet of wiring. ™. 

RADIO HOUSE PTY. LTD. 

3G6-308 PITT STREET, SYDNEY, N.S.W. 

Telephone: 26-2817 


» 


CHOOSE THE BEST-IT COSTS NO MORE 



0. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
ond o* Melbourne • Brisbane • Adelaide • Perth 




TOUGH HOLES CALL 


FOR TOUGH DRILLS 


Tough! I’ll say they are, the 
drills in FROST index sets are 
manufactured from the highest 
quality HIGH SPEED STEEL. 

Proven throughout the world 
FROST H.S.S. Twist Drills are 
designed to drill the toughest 
of metals and are unequalled 
when combined with a portable power tool. 

These handy index sets (in 1/64" rises) are available in five sizes, and 
altogether will make an indispensable unit for the workshop. Ask to 
see them at your local hardware store. 


strong sense of brotherhood with our fellow 
Scouts all over the world. 

“This Jamboree on the Air is a splendid 
expression of the Scout movement, for 
there it is to transcend the many barriers 
to understanding among the people which 
we all want to see surmounted. 

“This "spirit will even be better expressed 
if the new. contacts made across the air 
during this Jamboree can be followed pp 
by letters, and lasting friendships thus 
formed could promote the exchange of 
information, ideas and Scout news. 

“This Jamboree is a great opportunity for 
us all. It is up to us to use it to the best 
of our ability in the interest of world 
Scouting. 

“Good luck to you all, and good scout¬ 
ing.” 

In New South Wales the 1st and 2nd 
Castle Hill Troops camped for the weekend 
in the grounds of the divisional trans¬ 
mitting station, VK2WI, and the station 
operated on 80, 40, 20, and 2 metres. 
Several overseas contacts were made and 
by the end of proceedings several of the 
scouts had become good operators. 

A film made by the A.B.C. of the acti¬ 
vities at VK2WI was included in the ABN 
Channel 2 news. 

In all States many portable stations were 
set up at Scout camps and halls. This plus 
the many groups at home stations provided 
many excellent contacts between groups 
both locally and overseas. 

Reports from State co-ordinators indicate 
that it was the most successful Jamboree 
on the Air yet held. 

YOUTH RADIO CLUBS 

From New Zealand news has been re¬ 
ceived that following correspondence be¬ 
tween the Wireless Institute of Australia, 
Youth Radio Scheme Co-ordinator Rex 
Black, VK2YA, and the New Zealand As¬ 
sociation of Radio Transmitters, a com¬ 
mittee is being set up to fully look into the 
possibilities of setting up a similar Youth 
Radio Scheme in that country, under the 
supervision of the N.Z.A.R.T. 

It is understood that until the scheme is 
fully organised, clubs in New Zealand may 
enrol as a member of the W.I.A. Scheme. 

In a recent edition of the New South 
Wales Education Department “Education 
Gazette,” a review of the Youth Radio 
Scheme was published. As a result of this 
article clubs are being formed at Gates¬ 
head High School in the Newcastle area 
and the Keira Boys High School near Wol¬ 
longong. 

Doug Williamson, Officer-in-charge of the 
Elementary Radio Certificate of the scheme 
in New South Wales, reports that 114 mem¬ 
bers of the various clubs have gained their 
Elementary Certificate. 

The Hurstville Evening College 
Radio Club, VK2AHK, is now on the air 
each Monday night and is anxious to 
contact other clubs either on forty or eighty 
metres. 

Demonstrations of fixed station and mo¬ 
bile operation together with films and slides 
on Amateur Radio are readily arranged in 
Sydney for organisations wishing to affiliate 
with the the scheme. Inquiries should be 
directed to Harold Burtoft, Education Offi¬ 
cer, N.S.W. Division W.I.A. 14 Atcheson 
Street, Crows Nest. 

The Christmas Island Radio Club, at the 
time of writing these notes, was awaiting 
the issue of its transmitting licence. The 
call sign VK9XI had been promised by the 
P.M.G. Department. Keen interest is being 
shown by members of the club in the tape 
recorded lectures supplied by the New 
South Wales Division, with about 35 mem¬ 
bers attending the meetings. There are four 
nationaliaies represented in this unique club, 
with Don Reed VK9DR and V. Mathew 
VK9MV guiding the activities. 

AMERICAN RADIO RELAY LEAGUE 

From the first of July the address of the 
American Radio Relay League, Inc. was 
changed to 225 Main Street, Newington 
II, Connecticut. On June 27 the staff 
gathered up all the records and equipment 
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and transferred their activities from the 
location which has been the headquarters 
of the League for the past thirty-two years. 

The new headquarters consists of a two- 
storey red brick building with a usable 
floor space of 24,000 square feet. The 
interior is painted with soft tans and greens 
with accents of wood pannelling contrasted 
with chairs coloured charcoal or green. 
Drapes are used in preference to Venetian 
blinds or shades. 

Outside, provision has been made to 
accommodate forty cars in a paved parking 
lot. In the area around the building attrac¬ 
tive shrubberies and trees have been planted. 

The museum of Amateur Radio is being 
re-assembled in the entrance lobby under 
the expert supervision of an old, old timer, 
Roland B. Bourne, WIANA. Glass cases 
and spotlights will enable visitors to browse 
through the early days of Amateur Radio 
by way of spark gaps, coherers, oscillation 
transformers, two slide tuners and cat’s 
whisker detectors on display. 

A large picture window around the main 
entrance looks out at the WIAW antenna 
farm, the station remaining in its original 
building. A complete schedule of WIAW 
operating times is published in the A.R.R.L. 
journal “QST.’ 


DX NEWS 

Dates have been announced for the 
ARRL 1964 DX contest. It will be the 
thirtieth contest held during the past thirty- 
five years. 

The phone section will be held on 
February 8-9, and March 14-15, the CW 
section on February 22-23 and March 28- 
29. This is probably the first time that there 
has been more than a four week period 
between the nrst and second week of the 
contest. 

Results of this year’s contest revealed 
that 1383 logs were sent in, an increase 
of 60 over the previous year, and that Cen¬ 
tral and South American stations have a 
distinct advantage in this contest, parti¬ 
cularly during the period of the low sun¬ 
spot cycle. The effect of this cycle on DX 
operation over the last year is shown by 
the fact that in 1962 thirty-six stations 
worked more than fifteen countries on ten 
metres in the contest, while in 1963 only 
three competitors managed to do so. On 
fifteen metres more than twice as many 
worked sixty countries in 1962 as in 1963. 
On the lower frequencies the results were 
the reverse. 

DX AWARDS 

From time to time there are discussions 
resulting sometimes in differences of opinion 
as to the definition of “country” in relation 
to the various DX AWARDS. 

Probably the most widely accepted listing 
is the one laid down by the American Radio 
Relay League. 

The requirements necessary to achieve 
separate country fisting has been announced 
ecently by the A.R.R.L. as follows:— 

I. Government administration: An area by 
reason of government, or a distinctively 
separate administration, constitutes a 
separate country. 

J. Separation by water: An island, or a 
group of islands, not having its own 
government or distinctively separate ad¬ 
ministration, is considered as a separate 
entity under the following conditions: 

a. Islands situated off-shore from their 
governing or administrative area, must 
be separated by a minimum of 225 
miles of open water. This point is con¬ 
cerned with islands off-shore from the 
mainland only. This point is not con¬ 
cerned with islands which are part of 
an island group, or are geographically 
located adjacent to an island group. 

b. Islands forming part of an island 
group, or which are geographically 
located adjacent to an island, or island 
group, which have a common govern¬ 
ment or adminstration, will be consid¬ 
ered as separate entities, provided there 
is at least 500 miles of open water 


separation between the two areas in 
question. 

3. Separation by foreign land: In the case 
of a country, such as that covered by 
point 1, which has a common govern¬ 
ment or administration but which is 
geographically separated by land, which 
is foreign to that country, if there is a 
complete separation of the country in 
question, by a minimum of 75 miles of 
foreign land, the country is considered as 
two, separate entities. This 75 miles of 
land is a requirement which is applicable 
to land areas only. In cases of areas 
made up of a chain of islands, there is 
no minimum requirement concerned with 
the separation by foreign land. 

BEACON STATION 

To check actual propagation conditions 
during the low sun-spot cycle a beacon 
station, K6HME, is transmitting twenty- 
four hours a day on a frequency of 28.6. 
Mcs. All reports on reception of this 
station should be sent to Box 20-121, San¬ 
tiago, California, U.S.A. 


SILENT KEYS ,, — 

The death occured on October 8th 
of Malcolm Perry, one of the ‘old- 
timers* In Amateur Radio in Australia, 
and one who had been associated with 
the Wireless Institute of Australia since 
its foundation in March 1910. 

A life member of the New South 
Wales Division, Malcolm was Secretary 
of the Institute in 1911. 

Prior to World War 1 he operated a 
Spark Transmitter under the call of 
“XCP”. In recent years, following his 
retirement, he has been active in local 
affairs in the Blue Mountains. 

Later in the month the death also 
occured of Jack Ferguson, VK2FJ. Jack 
was well known for his activities in the 
Waverley Radio Club and in recent 
years as a member of the Central Coast 
Section — Gosford Radio Club. 

Deepest sympathy is extended to the 
families of both by their fellow 
Amateurs. 


UNDERGROUND TESTS 

Recently a report was received of tests 
made by Canadian Amateurs in establish¬ 
ing two-way radio communication between 
stations operating, one on the surface and 
the other at the 600-foot and 1,150-foot 
level down a salt mine. 

The reported details are that VH1PV and 
VE1ZZ have been conducting some under¬ 
ground transmission tests on 1823 kc. 

In the first test, VE1ZZ took a fifty watt 


transmitter and receiver down to 600- 
foot level of the Pugwash Salt Mine, and 
worked VE1VP at the surface with signals 
loud and clear. While he was down there, 
VE1ZZ heard many low frequency stations 
(10 to 500 kc.) at good strength. 

Later, equipment was taken down to the 
1,150-foot level and again excellent com¬ 
munication was established with the sur¬ 
face. On this second occasion the sub¬ 
surface transmitter had a power of one 
watt. At the 1,150-foot level, the surface 
transmitter was more than 7,000 feet away, 
with a thirty-five foot layer of salt water 
in between. 

Other amateurs participating in the tests 
were VE1NV: VE1AFY; and VE1AIJ. 

This report recalls the experiments carried 
out during December 1955 by members of 
the VHF Group of the New South Wales 
Division of the W.I.A., when using 144 me 
walkie-talkie units two-way communication 
was established between stations operating 
in the Glass Cave, (one of the well-known 
Jenolan Caves) and a mobile station located 
about 1,700 feet away. 

In this experiment the walkie-talkies had 
a power input of 0.4 watt to the final 
ana 6 watts in the case of the mobile unit. 

Those taking part in this experiment were 
VK2XX; VK2HL; VK2APQ; VK2NPQ; 
VK2VL; and VK2ATO and VK2ZAR. 

A few months later a further experiment 
was made in the main cave system when 
communication between caves was made as 
well as accurate bearings being made on 
stations within the caves. 

LIVING POWER 

A report that usable power can be drawn 
directly from living animals comes from 
the Space Science Laboratories of the Gen¬ 
eral Electric Company, U.S.A. 

Researchers have built and implanted a 
500 Kc transmitter in the body of a rat. 
This unit is powered by its own electricity 
derived from two electrodes implanted in 
the animal’s body. 

Top power of 155 micro-watts was ob¬ 
served in a load of 500 ohms at 0.23 volts. 
The open circuit voltage was measured as 
0.68 volts. 

The transmitter operated continuously for 
eight hours, but researchers believe it could 
operate for the animal’s entire lifetime. No 
harmful effects or disturbances of body 
functions were measured. 

In another experiment, electrodes drew 
voltage from a living rat’s body for six 
months without any decrease in voltage. 

Experiments along these fines are being 
made to ascertain if a source of power can 
be developed for sensors and transmitters 
that could be used with experimental animals 
in space research. 



MODEL ROCKETRY 

(THE NEW SPACE-AGE HOBBY) 

ASTRON MARK KIT: The excellent kit for the 
beginner. Easy to build, and acquaints the 
rocketeer with the methods of parachute recovery. 

A BEAUTIF'UL PERFORMER. Kit comes com¬ 
plete with assembly instructions and engine. Only 
12/6 ca. (Plus 2/- pack and rail.) 

ASTRON MARK 

ASTRON SCOUT KIT: A high performance light¬ 
weight rocket. Flies over 1200ft at speeds of up 
to 300 m.p.h. Recoverable for further flights. Kit 
comes complete with engine, assembly instructions 
and report on model rocket stability. Only 10/6 
ca. (Plus 2/- pack and rail). 

ASTRON SCOUT ft 


Send 2/9 for our rocket 
supplies catalogue 


SEND TO:— 



MODEL ROCKETRY 


173 WATTLE STREET, 
BANKSTOWN, N.S.W. 
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SPECIAL PURCHASE OF MANUFACTURER'S STOCK OF TRANSISTORS AND 
TRANSISTOR COMPONENTS ENABLE US TO OFFER TRANSISTORS AND KIT- 

SETS AT A FRACTION OF ORIGINAL COST. 


Complete KIT tor TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed In attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 



JTYPE 

XA101 

XA162 

XB163 


NEW ENGLISH MAZDA TRANSISTORS 

:: :: 5'6ea. 


EQUIVALENT 

OC45 R.F. Transistor. 

OC44 Ose. Transistor. 

OC75 Audio several purpose 


Huron type SFT 123 equiv. OC74.7/6 ea. 

Available In matched pain at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


NEW VALVES AT BARGAIN PRICES 


665GT 
nrsGT 
5Z4G .. 
6J6 .. 

1C4 .. 

1T4 .. 
3S4 


10/ ea. 

... 9/9 
. .. 12/6 
. .. 12 / 

. .. 7/6 
. .. 4/6 

1®/ 


12K8.1#/ 

EK32. 6/9 

6SA7GT.9/6 

6SH7. 5/6 

105G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G .. .. 

.. .. 4/ 

6H6GT .. , 

.. .. 2/6 

12SK7 .... 


1M5G .. .. 

.. .. 4 / 

6K7GT .. 

.. .. 7/9 

6B6 .. .. 

.. .. 10/6 

1K7G .. .. 

.. .. 4/ 

6U7G .. .. 

.. .. 5/ 

VR65A .. . 


6C8G .. .. 

.. .. 5/ 

7C7 .. .. 

.. .. 3/6 

7193 .. .. 

.. .. 2 / 

6SS7 .. .. 

.. .. 5/6 

78. 

.. .. 7/6 

11A6 .. .. 


6H6 .. .. 

.. .. 2/6 

12AU7 ... 

.. .. 11/6 

12SH7 .... 



1A7GT. 9/6 

1DSGT. 9/6 

6K8G. 6/9 

6SJ7GT.9/6 


Please add postage on all valves. 


6K7G 
955 .. 
954 .. 


4/6 

2/6 

2/6 


NEW 4-SPEED STEREO & MONO PLAYERS AT LESS THAN HALF-PRIOE 


PHILIPS 4-SPEED 
6v. BATTERY PLAYER 
MONO .. £4/17/6 
* 1 STEREO .. £5/17/6 

POST A PACKING, N.S.W. 7/6 
POST & PACKING INTERSTATE 12/6 EXTRA 

----Port 2/. 



COLLARO 4-SPEED 240v. 

A.C. RECORD PLAYER 
MONO .. £5/17/6 
STEREO .. £6/17/6_ 

POST & PACKING, N.S.W. 10/ 

POST & PACKING, INTERSTATE 15/ EXTRA 



DUAL CONCENTRIC 
POTENTIOMETERS 

1 raca + 200K + swtfrb. 

.1 me* 4- fX. 

4 me* + I0K. r / -- 

.1 me* 4* 20K. 5/- 


NEW 10DEKZ ELECTROSTATIC 
N.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at o 
fraction of their original cost. 

20/. Post and packing 2/-. 


NEW MULTIMETER — 61/- 

POST EXTRA 

METER O-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 


( <j 2 S ?. 

| , svrv ■ tit* ‘ ,* . ur 

mw- 

— ,1. .* 


0—10v 0—250v 

0—50v 0—500r 

•—256v O—IOOOt 
JMSJT •—IMA 
SZlST P—100MA 
6—50 t O—500MA 


SUPPLIED COMPLETE WITH TEST LEADS 
RANGE 0-100,000 OHMS. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

«3-r / Plus portage: N.S.W., 

<45/- 3/6: Int.. 5/3. 

NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS* 
12/6 per 100. 

Post and Packing 2/9 extra. 

Prim.: 240 volt. Sec. 385 x 385 at 80 

m.A., fil. 6.3 and 5 volt.27/6 

Post: N.S.W. 4/-. Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/-. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 Pqsta**^°i/6. 

EXTENSION SPEAKERS 

New Robs 9x6 epeakerg la earn with vlmng 
control, 75/. Poat: Interstate, 5/6j N.S.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 
506,006 ohm*. 
100,000 ohms. 
50,000 ohms. 
5/6 eft. 


WITH SWITCH 
SHORT 
SPINDLE 

2406 oteu, 

25 k 

060,000 ota*. 
2/6 ea» 


LESS SWITCH 
STANDARD 
SPINDLE 


15,000 t_. 

1.MEG 
200,000 ohms. 


5,000 ohas. 
500 ohm*. W.W. 
9/6 m. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


tab. rom 

OVJMET) 


ilk 

WL 

law 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NEW 4in EXTENSION SPEAKERS 

These speakers are mounted 
in polished cabinets suitable 
for use as intercom, units or 
extension speakers. 

LIST PRICE .. . . £6/-/- 

SPECIAL PURCHASE ENABLES US TO SELL THESE 
UNITS AT 40/. Post and packing, N.S.W., 6/9. 

■ Interstate, 9/9. 



NEW PEK-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

fWo cannot advertise the name) 


31 in Per Mag . 

. . . 22/61 POST AND PACKING 

5in Per Mag ... 


tnt.r.t.l* 

5in x 7in Per Mag ... 


4/6 

6in x 9in Per Mag . . . 

... 32/6) 



k 

7/4 

8in Per Mag. 

... 37/6 l 


12in Per Mag. 


10/- 


Speaker Transformers for above 
6T, 5T or 7T 10/- 


NEW GARRARD RECORD CHANGERS 

"Sm irnBfHA“ d 8tlU M bec " W. «. rtlh. 

POST AND PACKING EXTRA, NAW. 15/, QLD., VIC„ TA3., 22/6, W.A., S.A., 30/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos" pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7 000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 

5V4in x 3V51n, with 5/16in’ spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 7/6; Inter¬ 
state, 10/, Transformer for above rectifier tapped for 6 or 12 volt, with rircuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

A a above, 6 or 12 v., at 2 amp, 27/6. Post! N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post; N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3Viin, are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. 7/6. 
Post and Packing 2/. 


NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yards. 
Post N.S.W. 5/; Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpion who have ceased the manufacture of TV and radio equipment. 
Tlte resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and Include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers axe all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and pocking 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v. 9 6 

70 mfd -f- 30 mfd 400v. 9 6 

100 mfd + 200 mfd 350v.12 6 

100 mfd 12v Miniature. 2 0 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

64 mfd 350v. 7 6 

16 mfd + 8 mfd 300v W. 7 6 


FOOT 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price. £25 Post extra 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 



NEW 15 & 25 WATT P.A. AMPLIFIERS 


m 

25 WATT. £26/17/6 

15 WATT. £19/17/6 

Pott Extra on 15 Watt 
i N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro, 
phone preamplifier and two EL34 valves in push-pull output. 

AH amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohm s. 

The 25 watt amplifier can be supplied with tine output transformer tapped from 100 to 600 ohtna If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPUES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phono LM7398 
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ILLUMITROINIC ENGINEERING 
CORPORATION 
California, U.S.A. 


air-wound inductors 

Ulumitronic Engineering has developed a complete versa¬ 
tile series of air core inductors designed especially for the 
Amateur rig, for prototypes and production models of r.f. 
transmission equipment. These coils may be used for pi 
output circuits, conventional LC output circuits, interstage 
and oscillator circuits. The series consists of a standard 
coil type, a variable pitch type, an indented type and 
special wound type, in a range of diameters from \ inch 
to 5 inches. All Air Dux Coils are constructed of tinned 
or silver plated copper wire wound on large low-loss 
plastic rods for the highest mechanical strength and 
lowest electrical losses. Coils that resist heat distortion 
of temperatures up to 400 deg. F. are available on special 
order for industrial and military use. 


Write for Free Eight-Page Air Dux Catalogue 


A complete range of these Coils is also available from: 


air dux 


Victoria: 

J. ML MAGRATH & CO. 
P/L. 

208 Lt. Lonsdale St.. Mel¬ 
bourne. Phone: 32-3731. 


Australian Representatives :— 

TRANSTRONIC PRODUCTS 

123 BALGOWLAH ROAD, FAIRLIGHT, N.S.W. 

Telephone: 94-6181. After hours; 94-6596 


Queensland: 

C. A. PEARCE PTY. LTD., 

33 Bowen Street, Brisbane. 
Phone: 2-8510. 



REFERENi 

BOOK 


HAWKER 

PANNETT 


Third, Edition 


NEWNES 


OUT NOW 3rd EDITION 

Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 
latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing basic 
information on the latest types. Modern semi-conductor applications are discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication systems. 

INCLUDES: Up-to-date advice and information on —» —■ —■ —■ — — — — 

• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 

ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 

and servicing • radio astronomy • space 

PROBE COMMUNICATION • NAVIGATION AIDS, 

INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 

IONOSPHERIC FORECASTING. 


^ 47 SPECIALISED CONTRIBUTORS 
^ 47 SECTIONS 
^ OVER 1,800 PAGES 
^ SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


\ ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD. 
20 22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8/- deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/- in all. Cash price 
in 8 days is £8. 

NAME . . 

ADDRESS 
OCCUPATION 
SIGNATURE 

(or your parent's signature if under 21) 


RTVI7 


FOR OFFICE 
USE — 


Place \S where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 



116 


Radio, Television & Hobbies, December, 7963 










































LISIENIN6 AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


S/W STATION TOTAL TOPS 3000 

The fact that oyer 3,000 stations are now in operation in over 200 
countries on short-wave is ample explanation of the mounting congestion 
on the short-wave bands. 



FREE CHINA 

The present schedule of the English 
sessions of the Voice of Free China, 
Taipeh, includes three transmissions in 
English. 

1010-1055 BED29 6095, BED7 7130, 

BED45 11860, BED75 11725. 
1530-1615 BED29 6095, BED7 7130, 

BED73 9685, BED69 11825. 
0250-0350 BED29 6095, BED7 7130, 

BED69 11825, BED45, 11860. 
BED49 15345, BED40 17890. 
The Dragon Show, of requests by listen¬ 
ers, is on the air from 1230 to 1330 hours 
G.M.T., and is carried on BED29 6095, 
BED7 7130, BED45 11860 and BED75 
11725. 


A recent survey of the short wave bands 
by the International Telecommunications 
Union shows that over 3,000 stations are in 
regular operation each day. 

These stations operate in 11 broadcasting 
:>ands from 120 to 11 metres. Of these, the 
:hree lower bands, on 120/90 and 60 metres, 
ire used only in tropical areas, while the 75 
md 41 metre bands are not used on the 
\merican continent. It has been noted that 
Voice of America transmitters located in 
)ther areas, such as in the Pacific, Liberia 
md Europe use both these bands, though 
lot available to U.S. home-based stations. 

It is no exaggeration to say that the 
vorld speaks to the world on shortwave. 
The density of the stations on some bands, 
ilus “jamming” activities, are factors in 
naking reception at times difficult. How- 
:ver, the current decrease in jamming and 
he ITU action in formulating a plan of 
requency allocation is gradually imposing 
ome semblance of control on frequency 
issignment. 


BRITISH CARIBE 

A new country for short wave listeners in 
British Caribe. This is the former British 
Honduras, which has been heard in the 
>ast, and which has been verified in its 
ervice to listeners in the Caribbean area. 
The service has been renamed the British 
"aribe Broadcasting Service and continues 
o operate on 3300Kcs. 

The station is pleased to receive reception 
eports on its transmissions to Radio Caribe, 
Belize, British Caribe. 

KGEI SAN FRANCISCO 

Good reception is reported by several 
eaders of the KGEI San Francisco trans- 
nissions to Latin America, when using 
1710Kc. The station is now owned by the 
: ar East Broadcasting Company, Manila, 
nd has programs in its Gospel service to 
Central and South America in both Spanish 
nd English. KGEI first transmission is on 
5240Kc from 2220 to 0215 G.M.T; then 
frequency change is made to 11710Kc, and 
: operates on this channel from 0230 to 
430. The programs in English are at the 
nd of the transmission and, when closing, 
le station asks for reception reports from 
steners to P.O. Box 15, San Francisco, 
"alifomia. The station uses the slogan, 
The Voice of Friendship.” 

B.B.C. STATION FOR MALDIVES 

The B.B.C. have announced they are to 
uild a new relay station in the Indian 
)cean on the Maidive Islands, to serve the 
vsian area as a relay point. The Maidive 
slands are 400 miles south of Ceylon, and 
omprise 13 small islands, with a popula- 
on of 90,000; the capital is Male. The 
Maldives were under the control of Ceylon 
11 1948 but are now closely linked with 
ie United Kingdom, being governed by a 
ultan. 

Another B.B.C. relay station, this one in 
le South Atlantic, is in operation on 
ledium wave. However, the B.B.C. has 
nnounced the signing of a contract for 


four high-powered short-wave stations for 
the Ascencion Islands. These four trans¬ 
mitters are being built by Marconi and 
will serve the Africa and South America 
areas, rebroadcasting the B.B.C. programs 
for those areas with greater effectiveness 
than the direct signal from London. 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, New Zealand. All frequen- 
! cies in Kilocycles, and all times in 
Greenwich Mean Time. Add 8 hours 
for West Australia, 10 hours for East 
Australia and 12 hours for New Zealand 
l Time. 


RADIO NEW ZEALAND 


JOZ6 TOKYO 

A new transmitter is now in operation 
by the Nippon Short Wave Co., in Tokyo, 
which operates a commercial service for 
Japanese listeners exclusively on short wave. 
Two networks are now in operation, since 
the introduction of JOZ6 using 7230 Kc. 
Dick Pollard of Nelson, New Zealand, 
gives the information on the new schedule 
as received from the station: 

First Network: 


JOZ 

JOZ2 

JOZ3 

JOZ4 


3925 Kc 50 Kw 2030-1545 

6055 50 2030-1545 

9595 50 2030-1545 

3945 10 2030-2300, 


Second Network: 


0715-1545 


Second Network: 

JOZ5 3945 10 2315-0710 

JOZ6 7230 10 2315-0720 


Transmissions from Wellington to the 
pacific and Australia over the transmitters 
of Radio New Zealand, can be heard from 
1700 to 1145 hours B.M.T., with the spe¬ 
cial program for overseas listeners in the 
period 06CO to 1145 G.M.T. The station is 
operating on the following schedule, which 
includes the use of a new frequency 11820- 
Kc. 

To the Pacific Islands: 

1700-1945 ZL7 

ZL18 

2000-0245 ZL4 

0300-0545 ZL22 

0600-0845 ZL7 

ZL18 

To Australia: 


6080 

9520 

15280 

11820 

6080 

9520 


2000-2230 

2245-0545 

0900-1145 

To Antarctic: 


ZL18 9520 

ZL3 11780 

ZL7 6080 

ZL18 9520 


0815-0845 Sunday only ZL20 6020 
Radio New Zealand’s program for the 
short wave listener, “This Radio Age,” is 
broadcast on the first Wednesday of each 
month at 0640 and 1030 hours, and is re¬ 
peated at 0100 on the following Sunday. 


SINGAPORE ON 11945Kc 

Good signals from Radio Singapore’s 
Commercial Service have been heard on 
their new channel of 11945 Kc and from 
1000 hours G.M.T. For nearly a year, the 
Singapore station on 9595 Kc has been an¬ 
nouncing it is on the air for experimental 
work only, and it is presumed that this new 
channel is a further test frequency. It gives 
excellent reception in New Zealand, being 
free from the interference which was always 
present on 9595 Kc with the Tokyo com¬ 
mercial JOZ sharing the frequency. The 
new Singapore frequency has light side- 
interference from Peking on 11940. The 
only other nearby channel is the B.B.C. 
Far Eastern Station on 11955 Kc. Singa¬ 
pore’s transmission is in English and in¬ 
cludes frequent commercials. 

At 1000 on Fridays the program includes 
15 minutes for children. Singapore time is 
5.30 p.m. at 1000 hours G.M.T. The station 
gives its address as: Radio Singapore, 
Thomson Road, Singapore 11, Malaysia. 


FREEDOM RADIO 

The reception of the so-called Indonesian 
“freedom” radio in Borneo, is reported by 
Sydney listener Robert Roani, who gives the 
station slogan as “The Voice of Freedom 
Fighters of the United States of Kalimantan 
Utara” on 11950 Kc. The station was on 
the air from 1130 to 1300 G.M.T. with 
English 1215-1230, but now is on the air 
from 1130 to 1215 G.M.T., with identifica- 


ridtmad 

RECHARGEABLE TORCH 



ONLY 52/6 reduced from 
72/6. Post extra. 

Save the cost of batteries. This thin 
3in pocket-sized torch incorporates a re¬ 
chargeable battery which has an indefi¬ 
nite life. Operates for long periods 
between charging. When brilliance of 
light weakens, just remove back cover 
and plug into any power point. 

Recharges overnight. 

No corrosion, no wires. Can be stored 
for long periods and still be ready for 
use. 

RADIO HOUSE PTY. LTD. 

306 PITT STREET, SYDNEY 
Telephone 26-2817 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, 
conip,e.c with speaker and ampli¬ 
fier. 

_£47/10/-_ 

CIRCULAR SLIDE RULES 

3Viln diameter. Will do the 
same work as the convention^ 
slide rule. Instruction book In¬ 
cluded. 12/trench. Post 1/-. 

HEADPHONES 

Low Impedance .. 12/6 pair 

Post.: N.S.W., 2/6; Interstate, 3/-. 

REFLECTOR GUNSIGHT 

Contains these lenses; 

1 Lens lin Focus, lVain dtssn. 
1 Lens 1 ll/16in Focus, lV4ln 
diameter. 

1 Air-spaced Lens, lViln dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Part.i N.S.W., 3/-| Interstate. 4,'-. 

HAND 

MICROPHONES 

With Prcss-to-Talk switch. 

6/6 each. Post., N.S.W., 2/6. 
Interstate, 3/-. 

6/6 each 

AIRCRAFT CLOCKS 

8-Day ex-Rolls-Royce Merlin Air¬ 
craft, with sweep second hand and 
start of trip indicator. 

Perfect condition .. £6/15/- 
_ Post_4/6._ 

Waltham Pocket 
Watches 

Ex UAA. NAVY. 

Perfect condition. 

£4/10/- each Post 3/6. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
ca.ling device. Range. 30 miles. 
Uses standard batteries at each 
nhone. Any number can be con- 
V>*:c.ed together on line, 

complete with Vi-mile wire. 

£11/10/- pair 

(2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
elation. 


VAN RUYTEN 
INVERTERS 

IIV D.C. In at 10A. 140 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. _ 

10 CHANNEL VHF 
TRANSCEIVER 

Type, TR1934 AND TRIMS 
100-115 Me/fc 115-150 Me/,. 

28 Volt DC operated. AM Single 
Crystal locks both Tx sand Rx on 
same channel. Complete with 
genemotor 

£16/10/- 

TWO-WAY RADIO 
No. 122 

2-8 Me/, 

Suit Ship to Shore Radio Service. 
Complete, Station air tested, with 
Power Supply Leads. Phone and 
Mic., etc., less crystals. 

£35_ 

HIGH VOLTAGE 
POWER SUPPLY 

240 or 110 V. input con:ains mer¬ 
cury vapour rectifiers filtering, etc. 
1850 volt output at 275 ma. Ideal 
for transmitters. 


£ 12 / 10 /- 


BUBBLE SEXTANTS 

Mark 9 £3/15/- Mark 9a £4/15/- 
Complete with carring case. For 
aircraft, marine use. e.c. 



SWITCHBOARD 

FRAMES 

Steel, ex P.M.G. 

Height 451n x 27in x 34in, make 
Weal Test Bench. £5 each. 

Height 68in x 25ln x 40in, £7/10/ 
ea. 5/ cartage to rail, 
i-reight payame at nearest attended 
Rlr. Stn. 


NIFE CELLS 

2 Volt, new and charged. 4in x 
3in x lin. 

10/- each 

Post N.S.W. 2/6. Interstate 3/6. 





1 


VALVES 

BRAND NEW 



IN CARTONS 


1 Special 

discount for quantity <> 

! 6SN7GT 

9/6 6J5 . • . 

4/6 ; 

[ 89 
► 12SA7 

10/ 8Y6 . . , 

12/i * X4 • • 
12/6 , 

10/- <; 
10/- <> 
io/. !; 

! 6H6 

4/6 6C8 • . • 

7/6 ! 

> 80 

12/6 6F8 . • . 

7/6 < 

; 4i 

12/6 6N7 . . . 

10/- <> 

5U4G 

9/6 6R7 . . . 

«/- ► 

► 77 

10/ 6L7 , . • 

8/- i 

► VR150-30 10/ 7L7 . , . 

5/* < > 

| 5CP1 

39/6 5678 . . 

2/6 ;> 

5FP7 

27/6 QQEO4/20 

bo/. ;; 

EF50 

3/6 ... 

• 6U7 

7/6 12SK7 .. 

5/ 

' VR103 

5/ VR1120 . 

. 5/ <► 

1 VH120 

7/6 VR118 . . 

7/6 

. 1L4 

10/ CV65 

2/6 

» 717A 

7/6 6R7GT 

5/ < 

; K4C 

10/ 6A6 

5/ b 

884 

17/6 VT4C 

7/6 !> 

> 10 . . 

. 10/- AU5 

10 / !; 

> 5Y3 . . 

. 12/6 VU120 

10/ 

; 6AC5 . 

| 6C4 . . 

: : vmm 

10 / <; 

> 6AG5 . 

. */- U51 

7/6 J; 

► 6J6 . . 

. 8/• 957 

5/ <> 

! C.R.O. 

Tubes suit flying 

spot!; 


Scanners. 


! 3” CV2184. 

. 22/6;! 

; 5” FP7 . 


27/6!; 

! PLEASE ADD POSTAGE <» 

ON 

ALL ARTICLES. 










jT' 

Tifl 




45 x 40, with Tripod. 

£7/19/6 

60 magnification with a 
60mm coated objective lent, 
with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 12/«, 


TELESCOPES 

3* M 49, with Tripod 

£4/17/6 

3$ I 48, with Tripod 

£8/19/6 

40 s 40 room focusing, 
with tripod 

£13/19/6 

Port 9/4, Int. HZ- 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operated. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complete wnh m.croohone, cables, 
acr.a’s, instruction book and all 
spares tested. Cost £2.500. 

Sell £25 0 

POWER SUPPLY 
240 volt INPUT 

550 VDC output at 300 m-a. 

300 VDC b as at 150 m-a. Com- 
ple.e with filtering, clc. 

£10 


IGNITION ANALYSER 
Easily modified to 51n C.R.O. 
240v operated, new and com¬ 
plete with Instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit. £22/10/. 
Dimensions 19in x 9in x 6 Vi in. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £147/10/. 

3000 TYPE RELAYS 

P.M.G. 1 Ohm—2,000 Ohm 
Coll,. 12/6 each. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Poet.i 2/6) Interstate. 4/-. 


Parallel Rules 18" 

New, 12/6 each. 

Poet.i NJS.W., 2/6; Interstate, 3/-. 

Head and breast sets with cord 
and plug, brand new 17/6 
AIRCRAFT BOOSTER COILS, 

24V type.27/6 

3-Volt Buzzers.5/- 

Telephone Magneto® .. .. 12/6 

Telephone magneto bells 10/- 
128 sets less valves and Xtals. 

2/4.5 Mc/s transceiver .. £5 

GENEMOTOR. 6V Input, 400V 

at 375 M/a output £5/15/- 
Electro Pneumatic Rnnu, up to 
351b sq. in. Small .. .. 55/- 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 24 or 32v, 4 amp, 39/6. 
Dynamic headphone and micro- 
phone sets, 25/-. 

MURPHY B40 RECEIVER. COM- 
PLETE WITH SPEAKER. 

TESTED. £55 

50 M/a Meters. 3In. flush mount¬ 
ing . .. .. 27/6 

Bowden Cable I/- per yard 

300 OHM TV RIBBON .. 1/ yd. 
CHOKES, 9H, 60 mA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5 A .30/- 

VIBRATORS, 6 and 12v. 7 and 
8-pin .... .... 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G- TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS, frequencies 
4840, 5205, 5327, 4852 S and 
5660 Kc/s, 10/- ea. 


EARPIECES 

High Impedance crystal, mH 
irfstor radios, crystal sets. 

With plug. 

Only 9/11 

Port 96. 

binoculars' 

PRISMATIC Cottd 
Brand new. Complete with case. 

8 x 30 .. .. £9 15 0 

7 x 50 .. .. £13 5 0 
10 x 50 .. .. £13 15 0 
12 x 50 .. .. £14 5 0 

Port.l N.S.W., 7/-| InlMrtrte, 11/.. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

"ASTRONOMICAL** QUALITY. 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Coe! £45. 

Our Price. £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 

LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 

L)iam. Focal Length. 

2Viin 28in. £6/15/ 

2Viin 36in. £6/19/6 

2Viin 48In. £7/5/ 

3in 361n.£16/10/ 

3in 48in.£17/10/ 

Post 3/3 extra. 

4-BAND 813 FINAL 
SHIELDED UNIT 

Con.ains frequency multiplying and 
drive circui.s from 3.5 m/cs to 
80, 40, 20, 15 metres. Complete 
tank assembly with P.I. output. 
Require V.F.O. and power sup- 
pi.es to ma.ee complete trans¬ 
mitter. 

Only £12/10/- each 

AUTO TRANSFORMERS, 240 to 

110 volt. 500W, £10 

3,000 W. £17/10/- 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/. 

INVERTERS 27v-80v 2KW 2000 

cycle .£4/10/- 

INVtRTERS, 26v-115v 2KW 400 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
DURAUUM TUBING, Vain diam. 

1/- per ft. 

TRANSFORMERS, 240 volt inpat. 
425 Aside 100mA .. .. 32/6 

2.5v at 1.15 A.25/- 

1600v at 5mA.30/* 

2.5 2500 INS.25/. 

32V, 65W. 35/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

110v, 5.35 A .£5 

SELSYN MOTORS MAGSLIP 

Mk. n.52/6 ea. 

No. 19 2-way radio®, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 
Meggers, bridge type, complete and 

tested . £37/10/-. 

SPECIAL lucky dip valv e offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron- 
oils vibrator .. 30/- 


DEITCH BROS. 

70 OXFOBD ST.. SYDNEY 


SORRY NO C.O.D. 


Between Crown (rod 
Riley Streets, City, 
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tion at 1150 hours. The station has pro¬ 
grams in Indonesian, Malay and other 
dialects of the area, and its news bulletin is 
full of slogans about anti-Malaysia and 
items of news in this part of the world. 

Our own observations seem to point that 
the station could be in Djakarta as, for 
some years, a station on this frequency has 
been used by the Indonesian Air Force. 
The reception of this interesting broad¬ 
caster, though on the air for political pur¬ 
poses, shows that, even in the near North, 
radio is recognised as a force for propa¬ 
ganda on shortwave. 

BROADCAST BAND NEWS 

The latest station to commence to operate 
in New Zealand is 2YW, Gisbourne, which 
is on 1180 Kc with 200 watts of power and 


BRUSSELS has suspended its foreign broad¬ 
casts, which include English, though 
English can still be heard in the Belgium 
Variety Hour from 2005 to 2100 on 
Monday and Thursday; this is broadcast 
on 9730, 15335 and 17860 Kc. The 
transmissions are in French, Flemish and 
Congolese from the Belgium Radio at 
present. 

CANADA station CBNX in St. Johns, in 
Newfoundland, has moved from .5970 Kc 
to 6160 Kc to avoid the interference 
from Radio Canada, which is using 
5970 Kc for its Northern and Australasian 
services. The St. John station shares this 
frequency with another Canadian Broad¬ 
casting Corporation station, CBUX in 
Vancouver. CBUX is now on the air 24 
hours a day except on Monday, from the 
period 0700 to 1300 G.M.T. During this 
period, on other days, uninterrupted 
music is played with station identification 
each hour. The other stations in Canada 
on short wave, which are privately opera¬ 
ted in this case, are CJCX 6010, CFRX 
6070 and CHNX on 6130 Kc. 

*ADIO VILA VERDE, Macau, Portu¬ 
guese China, has been heard widely 
throughout this area with its Chinese 
transmissions on the broadcast band fre¬ 
quency of 735 Kc. A verification from 
the station is to hand. It gives the news 
that the station is on 735 Kc, with a 
power of 10,000 watts. The antenna is 
250ft high and is a triangular vertical 
radiator. The station is on the air from 
2200 to 1500 hours G.M.T., in Chinese 
and the station's revenue comes from 
commercial advertising. These details 
were received from Mr J. J. Alvares, 
Chief Engineer of Radio Vila Verde, in 
Macau. The station has another trans¬ 
mitter on 1005 Kc, which carries its 
Portuguese and English programs. It is 
not so well received, however, due to 
the severe interference from stations on 
nearby frequencies. 

COLOMBO in Ceylon, with its All Asia 
English Service, is reported with good 
signals on 15205 Kc by several readers. 
The station is on the air from 0130 to 
1600 on 9667 and 15205 Kc, and from 
1230 on 9675 Kc only. The station has 
commercial programs and carries the 
B.B.C. news from London at 0200 G.M.T. 

JELHI with its service to North Africa, is 
on in English 1945 to 2045 on 7125, 
9520 and 9690 Kc, and to Europe on 
5995, 7235 and 9775 Kc. The same trans¬ 
mission is beamed to both areas. 

ARGENTINE station R.A.E., has been 
noted in New Zealand at 2000 with a 
program in German beamed to Europe on 
11730 Kc; then, from 2100, the program 
is in Italian. The English transmission 
takes the air at 2300 hours but this is 
too late for reception in this area in our 
summer .months. 

TOKYO has made a frequency change in 
its service to Latin America, which also 
provides good reception in New Zealand 
and Australia, the time of the trans¬ 
mission being 0900-1030. The frequency 
of 9580 Kc has been replaced by 9756 Kc. 
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is on the air daily from 0700 to 1030 
G.M.T. This station, replaces the former 
2XM Gisbourne, which was on the air for 
30 years, being one cf the country’s re¬ 
maining two private stations, and was closed 
on the death of its owner Mr Percy Stevens. 
New Zealand now has only one private 
station, 4XD in Dunedin, using 1430 Kc, 
with 250 watts operated by the Otago Radio 
Association. It has been broadcasting for 
over 40 years and it is the oldest broad¬ 
casting organisation in the British Common¬ 
wealth. 

The new 2YW is to be a booster station 
for the N.Z.B.C. in the Gisbourne area, and 
is broadcasting from Peel Street, the site of 
the N.Z.B.C. commercial station 2XG, in 
the mean time. Later, a 2 Kw transmitter 
will be installed at Mahia. 


The service is also carried on 11705 and 
9530 Kc. 

ROME, in its service to Australia and New 
Zealand, has been heard by Steve Thur- 
low, Cabramatta, N.S.W., using the 
channel of 9710 Kc for the period 0900- 
0940, when the frequencies of 17800 and 
15330 Kc are also used. Rome has a 
service to North Africa 0920-0940 on 
9575 and 7290 Kc. To Middle East from 
1045 the service is now on 17800, 15400 
and 11905 Kc. 

DACCA, in Eastern Pakistan, is now using 
the frequency of 17825 Kc, which re¬ 
places 21685 Kc, in the transmission 
from 0700-0900. News in English is 
broadcast at 0810 for 10 minutes. The 
Dacca station carried the news on relay 
from Radio Pakistan in Karachi. 

PHILIPPINES station DZH8 of the Far 
East Broadcasting Company, has its 
Pacific Hour for listeners in Australia 
and New Zealand on 11855 Kc and is on 
the air from 0900 to 1000 hours daily. 
The transmission commences with a news 
bulletin from its Manila studios and, on 
Monday at 0915, has a mailbag session 
of news from its world-wide listeners. 

QUITO station HCJB has a program for its 
short wave listeners, “Party Line,” which 
is on the air on the first Monday of each 
month, from 0200 to 0300. The sta f ion 
now reports that, due to the increasing 
popularity of the session, it can be ex¬ 
pected to be on the air twice monthly. 
The new date is the third Monday and 
broadcast time from the Ecuadorian 
station is the same time, 0200-0300 
G.M.T. The station would appreciate 
comments from any of its listeners to this 
session; these should be sent to Bex 691, 
Quito, Ecuador. 

RHODESIA and Nyasaland, from January 
1, will be separate countries and the 
present Federal Broadcasting Corpora¬ 
tion will be disbanded. The new countries 
will be known as Zambia (North Rho¬ 
desia), Malawi (Nyasaland) and Rhodesia 
(South Rhodesia) and each will operate 
its own brodcasting system. 

DENMARK’S transmission to South Asia 
is providing good reception in New 
Zealand, when it is heard at 1500 G.M.T. 
on 15165 Kc. The station has a DX 
corner in the session on Thursday and, 
on Saturday, a Mailbag session is also 
broadcast. The Copenhagen transmission 
to Australia and New Zealand, is heard 
also on 15165 Kc and, on the same days, 
the same program is carried in the hour- 
long transmission from 0900 to 1000 
G.M.T. 

VATICAN Radio, in its service for evening 
reception in Australia, is now using 
11930 Kc, with 15120 Kc, from 1130 
hours. The session for our morning 
listening at 2200 continues to be best 
received on 11745 Kc. It has been noted 
that these transmissions, both in English, 
do not have the bell interval signal 
which precedes the session, played for 
the five minutes as formerly. 

TAHITI is providing fair reception in 
Australia, on its two frequencies, reports 
South Australian listener Ern Suffolk, 
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with best signals on 11825 Kc. Station 
opens at 0330 in Tahitian and, from 
0500 to sign-off 0730, the programs are 
in French. The same program is carried 
on 6135 Kc. 

SARAWAK has been heard on two fre¬ 
quencies with the same program in 
English at 123j0 G.M.T. The Kuching 
station has been using 4950 and 4835 Kc 
for the programs in the local service of 
Radio Sarawak. 

HILVERSUM in Holland, has an English 
program at 1400 which is giving very 
good reception in Castlecrag, N.S.W., 
according to our reader Robert Ronai. 
He hears them at 1400 during the trans¬ 
mission to India and Pakistan on 
17810 Kc. 

ICELAND is reported from Europe to be 
heard in their Saturday transmission from 
1230 to 1 00 and again from 1930-2100 
on 11780 Kc. The station broadcasts 
only in Icelandic, and uses the power of 
7000 watts. 

CAMEROONS is reported to be heard on 
5984 Kc with 1000 watts, on the air 
0500-0700 1330-1915 weekdays and on 
Sundays from 0500-1100 1330-1915. The 
station is located at Buea, in the former 
British Cameroons. 

SENEGAL has a regional station which 
carries program four of Radio Senegal, 
Ziguinchor. It uses 3336 and 6070 Kc, 
with 4000 watts, and is on the air week¬ 
days, 0615-0800, 1215-1400, 1715-2300, 
Saturday 0615-0800, 1215-2230 and on 
Sundays 0800-2330 according to Sweden 
calling Dxers. 

MELBOURNE S transmissions of the DX 
session, is now on at 0900 Sunday, when 
they carry the transmissions to Europe, 
for the Radio Australia summer schedule 
the DX session, compered by Graham 
Hutchins, is carried on 11710 and 9570- 
Kc at this time. Other transmissions in¬ 
clude one for the Pacific, the trans- 
m'ssion on 15240 Kc on Saturday at 
2200 G.M.T. giving good reception in 
New Zealand. 

NIGERIAN station of the Western Nigerian 
Radio Vision Service Ibadan, is now on 
the air 0500-1630 on 6185 Kc, and 1630 
to 2300 cn 3380 Kc, according to a 
verification from the station. 

HANOI in North Vietnam, in confirming 
the reception of their broadcasts by 
Melbourne listener Robin Scattergood of 
East Sunshine, sent their present schedule 
for the English broadcasts of the Voice 
of Vietnam. The station is on the air, 
0115-0215 news at dictation speed; 0430- 
0445 news and commentary; 1000-1030 
news, features and music; 1330-1400 
news and features; 1530-1600 news and 
features; at 1100-1130 a program of 
International music is a daily feature. 
Ail transmissions are on 11840 and 
9840 Kc. 

GHANA'S transmissions in English from 
Accara, are now broadcast on the follow¬ 
ing schedule: 1400-1445 on 15190; 1445- 
1530 on 21545, 17910, 6070; 1630-1715 
17910; 1700-1745 6070; 1830-1915 11800; 
2000-2045 on 15287, 6070; 2130-2215 on 
9545, 6070 Kc. To the United Kingdom 
2050-2135 is on 11800 Kc. Reports are 
welcomed and should be sent to Radio 
Ghana, Box 1633, Accara, Ghana. 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

CHIVY "RESEARCH MAKES 
01/11 A THE DIFFERENCE" 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 
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FLASHES FROM EVERYWHERE 












SPECIALISTS IN THE QUALITY PRODUCTION OF 

COILS, INTERMEDIATE FREQUENCY 
TRANSFORMERS AND CHORES 



TELECOMPONENTS 


VOLUME ASSURES YOU OF 
KEEN PRICES AND DELIVERY 

★ HIGHLY SKILLED STAFF 

★ FULLY EQUIPPED LABORATORIES 

★ FLEXIBLE PUNT OPERATION 

GEARED TO ASSIST YOU WITH 
ANY NEW DEVELOPMENT 


TELECOMPONENTS PTY. LTD. 

A DIVISION OF FERRIS INDUSTRIES LTD. 
COIL WINDERS TO INDUSTRY 

Distributed by FERRIS BROS. PTY. LTD., Sydney: 
93-0221. Melbourne: 42-3141. Brisbane: 56-0102. 
Newcastle: 61-5071. Wollongong 2-1922. Canberra: 
9-0359. Wagga: 3011. Townsville: 3444. Rockhamp¬ 
ton: 4041. Orange: 5010. Adelaide: 51-4713. 

Perth: 28-4921. Launceston: 2-2231. Devonport: 
2-1921. Hobart: 2-7201. Burnie: 830. Singapore: 
60-355. Auckland, N.Z.: 896-105. 


Knowledge That Has Endured With The Pyramids 


W HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civilization 
began in the Nile Valley centuries ago. Where did its first 
builders acquire their astounding wisdom that started man on 
his upward climb? Beginning with naught they overcame 
nature’s forces and gave the world its first sciences and arts. 
Did their knowledge come from a race now submerged beneath 
the sea, or were they touched with Infinite inspiration? From 
what concealed source came the wisdom that produced such 
characters as Amenhotep IV, Leonardo da Vinci, Isaac Newton, 
and a host of others? 

Today it is known that they discovered and learned to in¬ 
terpret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner forces 
within their own beings, and to master life. This secret art of 
living has been preserved and handed down throughout the 
ages. Today it is extended to those who dare to use its profound 
principles to meet and solve the problems of life in these com¬ 
plex times. 



A SECRET |p! 


; method 

FOR T hE 

v master^ 

I OF LIRE 


This Sealed Book —FREE 

Has life brought you that personal satisfaction, the sense of achieve¬ 
ment and happiness that you desire? If not, it is your duty to your¬ 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every¬ 
one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a 
religious organization) will send you a Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
To obtain your complimentary copy use the coupon below or address 
Scribe N. J. Z. 


Use this coupon for FREE copy of book 



I 

| Scribe: X.C.S. 

■ The Rosicrucians (AMORC) 

^ Box 1988, G.P.O., Sydney, Australia. 

| Please send free copy of Sealed Book, which 
g I shall read as directed. 

I Name. . . 


The ROSICRUCIANS 

(AMORC) Box 3988, G.P.O., Sydney, Australia. 


AMENHOTEP IV J Address. 

FOUNDER OF EGYPT’S 

MYSTERY SCHOOL | City. 

I 
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When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

0 Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


TV VIEWING 

F.K. (Papatoetoe, N.Z.) says that we missed 
the point of his letter when we sug¬ 
gested that half-closing the eyes, when 
viewing television, might seem to 
improve the picture because it improved 
his own visual acuity. He says that 
what he really meant was that half¬ 
closing the eyes reduced visual acuity 
and prevented him from seeing the 
imperfections and the flicker effects 
which “are present in ninety-nine pic¬ 
tures out of a hundred.” 

Jnfortunately, you did not make this at 
ill clear in your original letter. In fact, you 
specifically said “any television picture, 
lowever good, is definitely improved . . . 
:tc.” You then went on to mention pinhole 
ype spectacles “stopping down the eyes.” 
This is exactly in line with well-known 
>ptical phenomena and with what we said; 
t seems at variance with the sense conveyed 
>y your second letter. While we therefore 
onvey your further remarks to other 
eaders, in this fashion, we do not feel that 
ur interpretation of your original statement 
vas in any way illogical. Our phraseology 
s another matter. If our reference seemed 
omewhat sarcastic, we can only apologise, 
t was not intended this way, but, when 
>ne is “buying an argument,” phraseology 
ends to be aggressive rather than passive, 
leaders certainly don’t pull too many 
unches when they “have a go” at some- 
hing we’ve saidl 

PROJECTS HARDER 

2.A.C. (Chadstone, Vic.) says that he has 
been reading R., TV and H. for many 
years. He says he notices that projects 
are getting harder as industrial know¬ 
how grows and that some kit projects 
cannot be justified on economic grounds 
alone. He wonders about transistorised 
ignition systems. 

hank you for your letter. What you say 
a respect to the “average” project getting 
arder is perfectly correct. Whereas most 
f the older generation reached some kind 
f a pinnacle in the school days with the 
unstruction of a crystal or one-valve set, 
)me of our present-day schoolboy readers 
:e at the oscilloscope and geiger counter 
age—thanks no doubt to club activities 
ad parental subsidy on a larger scale! 
hus, our available space has to be allo¬ 
wed to a much wider range of subject 
latter and a much greater spread of tech- 
ical level. 

/e are also aware that many projects 
mnot be justified on purely economic 
'ounds. Whereas the price of a kit of parts 
kept up by the small margins and high 
/erhead involved in this kind of business, 
jmplete radio and television sets are con- 
nually being offered at prices so uneco- 
)mic that numerous manufacturers and 
sellers have been forced into liquidation, 
'e have been experimenting for some time 
ith transistorised ignition, but have encoun- 
red problems in achieving the right sort 
: results with reasonable availability and 
>st. 
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CRYSTAL SET DX 

M.F. (Temora, N.S.W.) wonders if there 
are any readers interested in “crystal 
set DX.” He uses a germanium crystal 
diode with two or three tuned circuits. 
No amplification is used, as this would 
be regarded as “against the rules.” 
After the local stations have closed 
down, he is able to tune in stations 
from Sydney,’Melbourne, Adelaide and 
Brisbane. Are there any supporters? 
(M. Farrell, 153 Loftus Street, Temora, 
N.S.W.) 

It is certainly a fascinating hobby chasing 
distant stations on such simple equipment 
and we can understand your enthusiasm. 
Perhaps other readers may be interested. 
Keep up the good work. 

BROADCAST DX 

D.A.M. (Wellington, N.Z.) is another reader 
who is interested in Broadcast Band 
DX. He sends an impressive list of 
overseas stations he has heard at favour¬ 
able times. 

Many thanks for the report, D.A.M., and 
we have forwarded this to Art Cushen, for 
possible use in his regular page. 

STEREO TAPE RECORDER 

J.W.G. (Ryde, N.S.W.) has built the Stereo 
Tape Recorder, but finds that for satis¬ 
factory recording he has to turn the 
bias adjustment control up to the point 
where serious cross-talk occurs. He asks 
if we can suggest a cure for this, and 
also if we can tell him how to adjust 
the playback compensation inductors. 
The cross-talk problem can be cured by 
using individual bias feed capacitors, J.W.G. 
In place of the single 390 pF capacitor 
connected at present, fit two 390 pF units, 
one in series with each 25K potentiometer. 
However, if the circuit is operating correctly, 
you should not need to set the controls 
forward to the extent where cross-talk 
occurs. We would suggest that you check 
to make sure that your bias oscillator is 
operating at the 70 Kcs required for the 
Michigan heads, and that it is delivering 
full output voltage. 

The only way to set the playback com¬ 
pensation inductors properly is with an 
audio generator and an output meter. With 
the audio generator, record a series of tones 
at 1 Kcs intervals above 5 Kcs, at a speed 
of 7.5 i.p.s. The inductors should then be 
adjusted so that the high frequency response 


on playback is extended as far as possible 
without undue peaking. With the Michigan 
heads, it should be possible to obtain a 
response which is 3dB down at 14.5 Kcs, 
and flat to 14 Kcs. 

PICTURE-LESS TV 

DJJ. (Brisbane) writing with “tongue in 
cheek” suggests that it would be a 
fine idea to produce TV sets without 
picture tubes, or scanning circuits. An 
enormous number of maintenance prob¬ 
lems would be solved thereby, and there 
would be no commercials to interrupt 
things. In fact, the set would be that 
much less likely to interrupt the en¬ 
joyment of good books or plain, old- 
fashioned social relationships with 
friends who drop in. 

Your point is well taken D.J.J. and you 
will doubtless find others who will agree 
with you—tongue in cheek. Your letter 
didn’t make “Argument” however, partly 
because of its non-technical content and 
partly because of quite a backlog of other 
letters. 

VOLUME EXPANDER 

D.A. (Brisbane, Qld.) has something to say 
about visual hi-fi, as related to tele¬ 
vision. He says he has successfully com¬ 
pleted several of our projects and is 
wondering about a dynamic volume 
(i.e. range expander). 

Your remarks about visual hi-fi have al¬ 
ready been acknowledged in our “Argu¬ 
ment” columns. In regard to a volume or 
range expander, these enjoyed some popu¬ 
larity in the days of 78 r.p.m. shellac discs, 
where surface noise and amplitude prob¬ 
lems placed such a restriction on the dy¬ 
namic range which could reasonably be 
recorded. Nowadays, the range available 
on good LP discs is as great as most people 
seem to want in their homes and we doubt 
whether there is any call or need for greater 
range. Added to this is the fact that 
volume expander systems provide a syn¬ 
thetic effect, anyway, which involves draw¬ 
backs as well as their supposed advantages. 

CARUSO RECORD 

H.G.T. “Springbank v —Vic., requests the 
name of a record mentioned in the 
August, 1963 issue. 

Your address is illegible and our reply has 
been returned to us. However, the record 
to which you refer is “Caruso, The Voice 
of the Century.” It is by RCA and the 
serial number is 17011. 



RADIO, TELEVISION AND HOBBIES QUERY SERVICE 


•yO assist our readers, "Radio, Television and Hobbies" conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far os can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, "Radio, Television and Hobbles," 
Box 2728, G.P.O., Sydney. 

(7) "Radio, Television and Hobbies" does not deal in radio components nor will we debate 
the relative merita of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 


(8) Technical queries are not answered by telephone. 
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RADIO 


136 VICTORIA R'D. MARRICKVIUE.SyDNEV.N SW 

EVENINGS fir WEEKENDS PHONE XW 5956 


636 KING STREET. NEWTOWN-LA7008 




IS 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £4917'6 5-inch £5§15 r - 


PORTABLE RECORD 
PLAYER 

4-speed, 4 watt. 
Leatherette Cabinet. 

£15/17/6 


STROMBERG 
PLAYMASTER ORGAN 
TONE GENERATOR UNITS 
£ 58 /-/. 

CONTROL PANEL 
ASSEMBLY 
£14/-/. 

REVERB UNIT t 
AMPLIF4ER £29/-/- 

MAIN AMPLIFIER 
£27/-/- 
All units wired and tested 

COMPLETE 
STROMBERG 
ORGAN 
£180 

Complete set Chokes 
including pedal clavier-unit 
and Tone Control units. 

£25 


COLLARO STEREO 
TAPE DECK 

Ajj tued In R.. TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan boadfi 

£36/17/6 


NEW TRANSISTOR 
TESTERS 

Test, all types. P.N.P. and N.P.N. 

£5/12/6 

Post. 5/. 



BLACK and DECKER 

Home Workshop 
Electric Drill Kits 

Including Drills. Wire. Scratch 
Brush. Sanding Pad and Discs. 
Emery Wheel in Steel Cabinet. 

£10/19/6 

Freight on. 


TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES 

V.L.2.U.V, 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles, £3 /S/< 
With R.F. Stage Range 100 milt*, 
£ 1 / 8 /. 

Post Free. 


TV PATTERN 
GENERATOR 

R..TV&H. August Kitset, £8/10/. 
Wired and Tested .. £12/10/. 
Post 7/6. 


AMPLIFIERS 

Publi< Address Rang® 
240v-AC 



Resistance Capacitance 
Bridge 

R..TV & H. Sept. Issue. 

Complete Kitset.£18/15/ 

Wired and tested .. .. £22/15/ 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 




MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Mnltlmach Ferguson O.P. tram 
former input for crystal mike and 
pick-up with electronic mixing. PJP. 
EL.84 output. £17/15/. 

30 Watt. Aj above EL34 P.P. 

£15/15/ 

40 Watt. As above EL34 IT 

£42/15/ 

50 Watt. Aj above EL34 P.P. 

£47/15/ 

100 Walt Aj above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6v plnj 240v-10 watt 

£27/15/ 

7 Valve 12v plus 140v-12 watt 

* £29/17/6 

7 valve 12e »!w 240 v- 25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4 speed Players. 

6V. D.C. 

Monaural Crystal. 

£4/7/6 

Stereo £5/17/6. 

Post N.S.W. 7/6. Interstate 12/6. 



PLAYMASTER 3 

Uiln* the new 6GW8 provide* 4Vi 
watts per channel with an Input of 
200Mv ahd Improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

204v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 

£16/15/- 

Poit, N.S.W. 7/6. Intentate 17/6. 


LAFAYETTE GRID DIP 
OSCILLATOR 

Absorption Wave Meter 
Oscillating Detector 
A.C. Powered 360K.C. to 220 Megs. 
8 Bands. 


£22/17/6 


Post. N.S.W. 7/6. Interstate J2/6. 



MULTIMETER 

20,000 O.P.V. ,eadtt.lt,. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA» 0.25, 0.500mA. 
Resistance, 0.50K, 0.5met., 5meg 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,00fi O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensltt.lt,. 
Ranges a* above except 50oA. 

£5/12/6 

Poet., N.S.W. 3/6, Ini. 574. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 250Ov. 
A.C. Volts, 3 Range* to lOOOv. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 oA to 250 
raA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100.000 ohms per volt. 

22 Ranges. 

£10/19/6 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £.S IS 0 

240V A.C. Stereo .. .. * 10 0 

Battery Mono. 9 13 0 

Battery Stereo.10 15 

8attery Mono 45 r.p.m. 

In Cabinet. 4 12 6 

Post N.S.W, 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£ 10 / 15 /- 

Port.. N.S.W. 12/6. Interact. 17/6. 
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PHONE 

LA 3845 

MARRlCKVIUE.SyONty.NSM/ 

_ EVENINGS & WEEKENDS PHONE XW 5956 

636 KING STREET, NEWTOWN-LA7008 


PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt. pc r Channel. 
Bass and Treble Boost and Cut. 
Wired and Tested. 

£31 

two 8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Playmaster 3. 

£13/10/- extra. 


TV TUNERS 

Clyden 10 Channel 

£3/17/6 

Post. N.S.W. 5/. Interstate 8/. 


GUITAR 

AMPLIFIERS 

0-Watt, Two-Channel, with Twin 
-one Speaker. £25/15/. 

4-Watt. 4 Inputs. Bass and Treble 
loost. 2 Twin Cone Speakers. 
£29/15/. 

7-Watt. Four-Channel. Bass and 
Vcble Boost. Two Twin Cone 
peakers. £36/17/6. 

35 WATT 

•Channel. Bass and Treble Boost. 

Twin-Cone Speakers .. £52/10/ 
r ibrato with foot control and 2 
reset controls for frequency and 
itensity. 

£5/5/ extra on . above models. 

14 + 14 WATT 

Pith Reverberation. May be used 
i 28 Watt or as 14 Watt + 14 
Vu tt Reverb. 2 9x6 Woofer 
peakers. 2 9x6 Twin-Cone 
peakers. 4 Channels. Bass and 
reble Boost. Foot Vibrato Control 
icluded. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
Input Channels. Bass and Treble 
oost. 2 12in Radial Beam Speakers, 
crfect reproduction to 20 cycles. 

£72/17/6 


SERVICE STATIONS 
IGNITION ANALYSER 
0SGILL0SG0PE 


Simple to operate. Quick, accurate visual Indication of condition, 
operation and faults In spark plugs, coil pointj, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphj and 
fault indications included. 


£51/15/- 


P.A. SPEAKERS 

* WATT 

S’* Units in Waterproof 
Projection Homs. 

15 Ohm Voice Colls. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll. 16 Ohm. 

£9/17/6 

15 Wall Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 

I WEEKEND - H0LIDA Y - EVENING * 
! DEMONSTRATIONS AT COLLAROY 

I PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 

aiiiinmmiiiuyrluiiiuimiimimimiiimmimmiiiiimmiiimiiiiiimiimimiiimiiHHiiiuiumnuiHiinnmnuuni 


NEW 

ELECTRONIC 

MEGAPHONES 

SOUND POWERED BATTERY 
Range 400yds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGAPHONE 

£25/-/- 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries. 
Microphone, etc. 

Pack and Post 12/6. 


BATTERY . 
CHARGER 1; m 


240 Volt A.C. Operation 

3 Rate 6V, 12V, TRICKLE CHARGE 

Triplclo Charge Postion suits all Batteries. 2V to 12V at rate of 
200 to 500 M.A. 


STANDARD 

3 amp. 6V, 12V, TRC. £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp. . . £8/7/6 

4 amp.£9/17/6 

6 amp.£10/17/6 

10 amp.£13/17/6 

Rail or Air Freight on. 


No. 


PlAYMASTER 
101 

This high performance basic 
amplifier kit. as described in the 
August issue of Radio, Television 
and Hobbles, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 


Complete Single Unit, Including controls and anodised £AO /1 /)/ 
control panel. Wired and tested. iv/- 


TRANSISTOR P.A. 
AMPLIFIERS 

I2V Operation 
2 Channel input. 

With Mixing !5V Output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation if 
required. £7/10/- extra. 


R. TV & H. 
STEREO 

TAPE-REGORDER 

MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With mixing 
between channels. Bass and 
Treble Boost. Michigan Hi-Fi 
Heads. Complete with 
dynamic microphone. L.P. 
Tape. 

£95/-/- 


Transisfor Portable 
TAPE RECORDER 

AIWA T.P. 50. 

Latest posh button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

A1WI De Luxe 

T P.701 6 transistor capstan drive, 2- 
speed, 2-track Hi-Fi quality. 


£49/17/6 


M.s.W 7/6, Interstate 12/6. 
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★ PHONE 

lA3848 


RADIO 


136 VICTORIA ROl MARRICKVILLE^SyDNEY. N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240v. A.C. Operation. 

2 6 in Gongs. 

Ideal for paging, Fire alarm* or 
Burglar alarms. 

A1/10/0. 

Small Units, as above, 2- 3 La bells* 
12/6 


NEW 

ALDIS LAMPS 

12 V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 

Lamps, etc. In transport, cases. 

£5/7/6 

Used. Good Condition, £2/12/6. 
Post.) N.S.W., 7/6; Interstate. 12/6. 


Vibrator 



Power Transformers 


6V 300V 125mA .. .. £3 17 6 

12V 325V 125mA .. .. £3 17 6 

NEW VALVES 



6AM5 

.. 7 6 6AK5 . 

17 

6 

6 AMO 

.7 6 9006 .. 

5 

0 

6AL5 . 

.7 6 6AS7 .... 

12 

6 

6J6 .. 

.76 CK1013 .. 

15 

9 

866A .. 

.. £1 6SL7 .. .. 

12 

6 

813 . . 

. £3/10/ EK32 . .. 

15 

0 

803 .. 

.. £3 809 

17 

6 

3A4 . . 

. . 12 4 EBC33 

12 

6 

84/6Z4 

.. 12 6 6AG5 . . 

9 

6 

4D2t 

£ 4 17 6 EL91 . . . 

10 

0 

12C8 .. 

.. 12 6 EF73 .. .. 

4 

0 

1C6 .. 

.. 12 6 EF72 . .. 

4 

0 

1J6 .. 

. . 12 6 EC70 . . . 

4 

0 

3B7 . 

. . 10 0 2C26 . .. 

7 

6 

3D6 .. 

.. 10 0 RK34 . .. 

7 

6 

304TH 

£1 10 0 1N5 .. .. 

7 

6 

2050 . 

.. £1 1C7 .. .. 

5 

0 

IK7 .. 

..5 0 105 .. .. 

5 

0 

613 .. 

.. 9 6 IMS .. .. 

5 

0 

6J6 . . 

.. 10 0 7C5 .. .. 

5 

0 

6J7G .. 

.. 7 6 7W7 .. 

5 

0 

6N7 .. 

10 0 12A6 

9 

0 

KTW62/6U7 7 6 6J8 .. .. 

17 

6 

1D5 .. 

.. 3 7 6C8 .. .. 

7 

6 

6F6 .. 

.. 10 0 VR65 . .. 

3 

0 

EF37 

. . 12 6 12SK7 .. 

3 

0 

5U4G . 

. .12 6 IT4 .. .. 

10 

0 

6AG7 . 

. . 10 0 6BM8 

7 

6 

VT502 

.. J2 6 12BH7 

7 

6 

IL4 . . 

.50 12AU7 .. 

7 

6 

6K6 .. 

.7 6 6SN7 

15 

0 

AV11 

.26 6BL8 

7 

6 

6K7 .. 

.50 6BX6 

7 

6 

12SJ7 . 

.. 12 6 RL27 

15 

0 

12SL7 . 

.. 12 6 1616 .. . . 

7 

6 

6SH7 . 

. . 4 0 5Y4 . 

10 

0 

47 . .. 

..12 6 5X4 .. .. 

10 

0 

843 .. 

£1 10 0 2A3 . . . . 

. . £ 

:i 

1629 . 

.. 5 0 807 . 

£ 

:i 

1619 .. 

.. £1 5U4 .. .. 

10 

0 

RK75 

.. 10 0 866 .... 

17 

6 

723A 

.. £3 6X5 .. .. 

9 

6 

VR75/30 

15 0 829 .. £3 10 

0 

RK48A 

. .. £3 6SK7 .. .. 

12 

6 

954 

.5 0 6SS7 .. .. 

12 

6 

VR105/30 15 0 884 

10 

0 

6AC7 . 
2X2-879 

:: 5 0 C v >134 

7 

6 

6AJ5 . 

.. 5 0 cv 1133 . 

7 

6 

VR150/30 15 0 CV 1102 . 

7 

6 

S.T.C. S.U. 30 


Vehicle 

Band Transmitter/Receiver 

70 to 

80 meg. Locked crystal 


20 watts output. 6 -v. operation 



£30/-/- 




NEW C.R.O. TUBES 

3 API-906 . £1 7 6 

5BPI. £2 7 6 

CV112. 10 0 

VCR97. £1 17 6 

CV322 . 7 6 

VCRS11B. £17 6 

VCR 1570 . 10/ 


NEW POWER 
TRANSFORMERS 

240t A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300 t 40mA .... 19 6 

1960 5” CRO. £5 10 0 

1960 3” CRO. £3 15 0 

325 x 325 t 150 mA £3 17 6 
295 x 295 300mA TV £6 15 0 
80Ot and 270v. 300mA. ea £7 10 0 
240v-110v. 1.3 Kv Auto £10 10 0 
150 x 150V 30mA .... £1 5 0 

225 x 225V 40mA .... £1 7 6 

124V Doubler 300m .. £2 13 • 

130V Doubler 400m .. £3 5 0 

385 x 385, 100 mA .. £! 17 6 

300 x 300, 80 mA .... £1 12 6 

I2v Vibrator, 20Ov 50mA 17 6 
240v, 32v, 40 watt .... £17 6 

6 t to 240v 40-watt In 
▼ertcr . . ..£176 

12t to 140v Inverter . £17 6 

145t Doubler 4S0ma .£376 
150 t Doubler 500 ms . £3 17 6 

220t Doubler 600 ms . £6 15 t 


Inverter Transformers 

12V 240V 60 Watt . . £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt £4 5 0 

32V 240V 100 Walt .. £4 3 0 

6 V or 12V to 240V 40 watt 1 17 4 


RELAYS 

6 V. 3-pole Miniature.15 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT .. . 7 6 

12 volts D?DT. 3 amp .... £1 

12 volts DPDT.12 6 

lOOpf TX var. condensers . It 0 
100 to 500 pf 3000v, rar. .. 10 0 
500 to 2500pf 750 t. rar. 10 0 

HI-speed Polarised relay £2 10 0 
400 ofaza.12 6 


Hl-lo Phono Transformer* .. 4 6 

Hl-voltage, Lead-thru Insulators 1 6 

each; 15/ dox. 

Multi-strand 4-core Cable, 

yard. 1 4 

60pf with Vernier .. .. £i 10 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

lmfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K .£1 10 0 

lmfd 3000V.17 6 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2ViK .. .. ea. 15 0 


AIRCRAFT CLOCKS 

8 -Day. Sweep Second Hand. 

£4/17/6 

Port. 3/«. 


GENEMOTORS 


Inpnt 
12t 600t 

24t 250t 
24t 550v 

24t 250v 
J2r 500r 
12v 1200t 
24t 250v 

12t 235t 
12v 35Or 
24t 540t 
24t 300t 
12t 275t 


Output 
300mA New 
100mA 
375raA 
60mA 
350mA 
200mA . .. 
100mA New 
50mA 
50mA 

200mA New 
250mA New 
110mA 


£5 10 
£1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 IS 
£2 15 
£2 15 
£3 15 


NEW HEADPHONES 


5 Ohm. 

£1 

2 

6 

2000 Ohm. 

1 

2 

6 

4000 Ohm. 

1 

5 

0 

Crystal .. . 

2 

15 

0 

Stereo 5 Ohm 

Stereo Crystal Low Im¬ 

2 

5 

0 

pedance . 

2 

If 

6 

American Lightweight .. 


12 

6 

Australian DLR 


12 

6 

Dynamic Earpieces, pr. 

Post 2/6 pr. 


4 

6 


100 NEW ASSORTED 
RESISTORS 

M.tnl, I.R.C.. Vi, I.i w«n. 

04 Values. Vi ohm. to 10 megs. 

15/-. Post 2/6. 

100 new assorted Condemn-* 
Paper, Mica. Ceramic Me a!cep. 
25 Values. 

15/-. Post, 2/6. 


WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Call, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 

£32/1OX- 


TRANSISTOR POWER 
SUPPLIES 

12V Input. 300V 150MA. pin, 150V 
Rectified D.C. output. 

Kit*et £9/17/6 

Wind and Tested £11/17/6. 
400v plus 200v 150 ma. 

£14/17/6 

Including Circuit. 

Post 7/6. 


NEW METERS 

10mA centre zero, 3Viln. scaled, 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

0-10 amps, 0 500mA, 0 50 volt. 

£3 each type 

G.E.C. 3lo Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palee 
0 lo 300V 

£1/17/6 

51st. * to 30 Am,. 

£1/17/6 

*-3, Amp., 4ln A.C., D.C. 
0-6, Amp., 41a A.C.-D.C. 

£1/17/6 


SESSIONS ELECTRIC 
RADIO CLOCKS 

Alarm and Pre-set Switching 

£1/9/6 

Port. N.S.VV. 3/6. loterrtaie 5/. 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity, 2 RL 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Alr-fested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Rand 650 K.c. lo 30 Mrs, 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stage*. 2 I.F. 
stages. A late model receiver. Still 
In current use In Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
Included. 

£55 

MURPHY B. 41 

5 band l.:w frequency 
I5kc to 700kc. 

Current Navy equipment. 
F.xcellen: condition. 

240v AC powered. 

£19/17/6 


New Speaker Trans¬ 
former Windings 
4/9 ea. 


46/. doz. 
Post 1/6 ea 
7/6 doz. 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 valve, 

3-5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4-Band 
550 kc to 30 meg. 

£72/10/- 


INDICATOR UNITS 

3" CRO Tub*. 

240V AC supply. 

Ideal for conversion to C.R-O. 

£9/17/6 


NEW ROTARY 
CONVERTERS 

160 waft, 50 Cycle. 

24v to 32v Input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 
12 VOLT UNITS 

A* above. Metered with Field 
Regulator. 

W1D operate TV Seta. 

£19/17/6 
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TECHNICAL BOOK REVIEW 


O YOU WANT TO BE A HAM, by 
Robert Hertzberg, W2DJJ. Com¬ 
pletely revised third edition. Soft 
cover, 192 pages, 51 inches by 81 
inches, well illustrated. Published by 
Howard W. Sams and Co. Inc., 
Indianapolis, Indiana. 

This little book, as the name implies, 
; directed mainly to the prospective 
adio amateur. As it is an introductory 
'ork, there is not a great deal of tech- 
ical matter. Rather is the space devoted 
a such things os how to learn the 
lorse code and the type of equipment 
lat is often used today. 

There are 14 chapters in all and the 
ties are as follows:—The Amateur 
adio Game; Conquering the Code; A 
.it Provides Valuable Experience; A 
eceiver is a Basic Requirement; Get- 
ng Your Ticket; Going on the Air 
; ith a Transmitter; The Antenna Radi¬ 
us the Signal; Going Mobile; How to 
5 a Good Operator; Test Equipment 
fid Safety Measures; The Organisation 
P Amateur Radio; The Ham in Military 
srvice; Electronics as a Career; The 
adio Market Place. 

From the chapter headings, a fair idea 
ay be gained of the actual contents, 
owever, it should be remembered that 
is is an American publication and a 
t of the material relates particularly 
conditions prevailing in that country, 
i spite of this shortcoming as far as 
ustralian readers are concerned, it is 
worthwhile book for those who are 
•nsidering joining the ranks of Radio 
mateurs. 

The book is well written by an active 
mateur and it should be interesting 
ading to the “old timer” as well as 
e newcomer. Our copy came direct 
om the publishers. The American price 
2.95 dollars. 


\SIC RADIO COURSE (enlarged and 
revised edition), by John T. Frye. 
Published by Gemsback Library, 

Inc., New York, N.Y. Soft cover, 

224 pages, Si by Si inches, of text 
material plus circuit diagrams, 
graphs, etc. 

This book covers the basic funda- 
sntals of radio in a manner most suited 
the mere beginner or the man whose 
imary interest in radio has been of a 
actical nature, but who now desires 
know why and how the apparatus 
th which he is dealing does its work. 
Various chapters of the book cover; 
ectron Theory, Ohm’s Law, Induction, 
ipacitance, Reactance Impedance and 
lase. Resonant Circuits, Transformers, 
icuum Tubes and their Characteristics, 
altage Amplifiers, Receivers and Re¬ 
iver Circuits, Transistor Radios, Instru¬ 
cts and Tools, Servicing Techniques, 
ell, there are 26 separate chapters. 
Because the book covers such a wide 
Id, the subject matter is, of necessity, 
mewhat abbreviated. At the same time, 
rough the casual introduction but care- 
1 explanation of technical terms, the 
:hnical vocabulary of the reader is 
adually built up. By the end of the 
ok, he will be prepared to tackle and 
iderstand articles that would have been 
much gibberish to him before, but 
lich will now provide him with a much 
Her understanding of fundamentals. 

The book has been deliberately written 
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in an informal style with the use of 
many jocular analogies and while this 
style may pall on many readers, it might 
help others towards the easy digestion 
of a complicated subject. 

Our review copy came from Messrs 
Electronic Publications (Australia) of 11 
Cadow Street, Pymble, N.S.W., and the 
Australian price is given as £2/3/6. 
(K.WJ.) 

* ★ ★ 

HOW TO REPAIR MAJOR APPLI¬ 
ANCES by Ernest Tricomi. Soft 
Cover, 224 pages, 5iin by 8iin, of 
text material with many illustra¬ 
tions. Published by Howard W. Sams 
and Co., Inc., of Indianapolis, Indi¬ 
ana, American price, 3.95 dollars. 

This new book by Ernest Tricomi is 
intended as a handbook for those who 
sell, install or service major appliances 
(refrigerators, washing machines etc.). 
The volume is a fairly comprehensive 
guide to theory, troubleshooting hints and 
servicing procedures. 

Theory, functioning, electrical charac¬ 
teristics, and major components of 
typical appliances are stressed. This ap¬ 
proach is possible because each type of 
major appliance is similar to others of 
the same type in nearly all important 
respects. Thus the emphasis in this book 
is on learning the how and why of an 
appliance, so the Teader equipped with 
normal intelligence and mechanical ap¬ 
titude can answer for himself the what 
and where of detailed repairs and servic¬ 
ing. Whenever one detail of functioning 
in a particular make or model differs 
from that in others, it has been fully 
explained and described. 

The book, being of American origin, 
concentrates on the appliances manufac¬ 
tured in that country but the informa¬ 
tion, being of a general rather than a 
specific nature, would be equally valu¬ 
able to local technicians. 

The book’s 11 chapters cover: Home 
Appliance Repairing, Refrigerators and 
Freezers, Washing Machines, Clothes 
Dryers, Ranges, Dishwashers, Garbage 
Disposers, Room Air Conditioners, 
Water Heaters, Electric Motors Used In 
Home Appliances and Appliance 
Finishes. 

Our review copy of the book came 
direct from the publishers. (K.W.J.) 


HAM ANTENNA CONSTRUCTION 
PROJECTS by J. A. Stanley. Soft 
cover 160 pages, 5i x 81 inches, 
of text material with profuse illus¬ 
tration. Published by Howard W. 
Sams and Co., Inc., of Indianapolis, 
Indiana. American price, 2.95 dol¬ 
lars. 

For the many radio amateurs who like 
to construct their own gear, and for those 
interested in getting into the fascinating 
field of amateur radio, here is a prac¬ 
tical guide to building and operating 
many types of “Ham” antennas. 

In addition to supplying details on 
many useful and interesting types of an¬ 
tennas, the book includes information 
on long-lasting construction methods, as 
well as how to position antennas to 
achieve maximum distance with a given 
radiation pattern. Easy to understand 
technical information on tuning antennas 


and the use of antenna test equipment 
is also presented. 

The individual chapter titles are as 
follows: Basic Horizontal Antennas; 
Basic Vertical Antennas; Using Antenna 
Test Equipment; Multiple Element Beam 
Antennas; Vertical Beams, Compact In¬ 
door Transmitting Antennas; Long Wire 
Beams; V.H.F. and U.H.F. Antennas; 
Special Purpose Antennas: A complete 
Glossary and Subject Index are also in¬ 
cluded. 

Our review copy came direct from the 
publishers. (K.W.J.). 

★ ★ ★ 

STANDARD FOR FIXED CARBON 
COMPOSITION RESISTORS. Pub¬ 
lished by the Standards Association 
of Australia. 

The new standard is AS C344 applying 
to fixed carbon composition resistors 
(Type 11, normal stability). It refers to 
resistors having a rated dissipation not 
exceeding 2 watts and a rated resistance 
value between 10 ohms and 22 meg¬ 
ohms. 

The standard gives a classification and 
standard values of resistance for the 
resistors, and establishes uniform re¬ 
quirement for their climatic, electrical 
and mechanical properties. It is primar¬ 
ily intended for the guidance of manu¬ 
facturers and users in assessing the dura¬ 
bility of the capacitors under various 
conditions of use, transport and storage, 
and it takes into account the relevant 
recommendations of the International 
Electro-technical Commission. 

Copies of AS C344 are now avail¬ 
able from the offices of the Standards 
Association in State capital cities and at 
Newcastle. The price is 7/6 a copy plus 
5d postage. 


HITA CHI 

FULLY GUARANTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose 
HITACHI tubes. Most popular types are 
available . . . each made to top stan¬ 
dards and backed by a full guarantee- 
Delivery is immediate from stock. For 
supplies and fur+her information trade 
buyers are invited to contact. — 

So/e Australian Agents: 

ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street, Prahran, Victoria. 

Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road. 

Rose Bay, N.S.W. Phone 37-6472. 

Representatives all States of Australia. 

BRISBANE: TISCO. PHONE 94-4461. 
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TECHNICAL BOOK REVIEW 


INTERNATIONAL STANDARDS IEC 
86-2, IEC 117-3, IEC 144, IEC 
147, IEC 152. Published by the 
International Electeotechnical Com¬ 
mission. 

IEC 86-2. Specification Sheets for 
Primary Cells and Batteries is a revised 
edition. It lays down the dimensions of 
flat and round cells and contains specifi¬ 
cation sheets for the following types of 
batteries; portable lighting, industrial, 
radio sets, hearing aid, and photoflash 
equipment. 

IEC 117-3. Recommended Graphical 
Symbols for Contacts, Switchgear, Mech¬ 
anical Controls, Starters and Elements 
of Electromechanical Relays; illustrates 
some 140 symbols for design and other 
purposes. 

IEC 144. Degrees of Protection of 
Enclosures for Low-voltage Switchgear 
and Controlgear; covers standard degrees 
of protection as regards protection of 
persons against contact with live or 
moving parts inside the enclosure and 
protection of equipment against ingress 
of both solid foreign bodies and liquids. 

IEC 147. Essential Ratings and 
Characteristics for Semiconductor De¬ 
vices and General Principles of Measur¬ 
ing methods, in two Parts. Part 1 pro¬ 
vides a listing of the ratings and char¬ 
acteristics for each type of semiconductor 
device which should be supplied by a 
manufacturer when describing his pro¬ 
duct; Part 2 provides information based 
on current practice on measurements of 
certain device parameters. At present 
Part 2 deals only with transistors. 

IEC 152. Identification by Hour Num¬ 
bers of the Phase Conductors of 3-phase 
Electrical Systems provides a means for 
identifying the conductors of 3-phase 
interconnected systems by the use of 
hour (clock-face) numbers, taking as a 
basis the phase sequence, starting from 
an arbitrary origin, of their applied 
voltages. 

The publications may be ordered from 
IEC only through the offices of the 
Standards Association of Australia in the 
State capital cities and at Newcastle. 
The prices are as follows: IEC 86-2, 
18/9—IEC 117-3, 25/—IEC 144 18/9— 
IEC 147-1 12/6—IEC 147-2 37/6— 
IEC 152 8/. All prices are plus postage 
from Geneva. 

★ ★ ★ 

MAGNETIC RECORDING HAND¬ 
BOOK, by R. E. B. Hickman. Pub¬ 
lished by George Newnes Limited, 
Tower House, Southampton Street, 
London W.C.2. Third Edition. Hard 
Covers, 5£in x 8iin, 192 pages. Many 
circuits, diagrams and photographs. 
Price 46/ plus postage, 1/9. 

An excellent monograph on magnetic 
recording, this. Not only does it cover 
the history and theory of tape and wire 
recording, but it discusses design prin¬ 
ciples of magnetic recording and replay 
equipment, reviews typical commercial 
designs, and gives servicing and prac¬ 
tical user information as well. It is 
therefore equally suited to the amateur 
recordist, the service technician and the 
engineer. 

The first chapter gives the history and 
development of magnetic recording, while 
the second explains the theoretical side 
and discusses the various factors con¬ 
trolling frequency response, signal-to- 
noise ratio, distortion and demagnetisa¬ 
tion. 
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The components and functions of a 
magnetic recording system are then dis¬ 
cussed, with various points being illus¬ 
trated by reference to the relevant sec¬ 
tion of typical equipments. Included in 
the discussion are sections dealing with 
microphones and mixer units. 

Following this section there is a 
chapter describing commercial units, 
ranging from obsolete wire recorders to 
professional, stereophonic and transis¬ 
torised modern tape machines. Multi¬ 
channel commercial recorders, magnetic 
stripe sound units for motion picture 
film and tape-film synchronising systems 
are also discussed. Perforated recording 
tapes and magnetic recording film are not 
treated, however. 

The fifth chapter deals with practical 
recording techniques such as splicing 
mechanics, editing principles, and signal 
connections for various recording and 
replay functions. This section is fol¬ 
lowed by a chapter concerning the 
maintenance and service of recording 
equipment, with equal emphasis being 
placed upon the mechanical and elec¬ 
tronic aspects. 

The seventh chapter is devoted to 
special methods and applications of mag¬ 
netic recording, and discusses frequency 
modulation recording of data, control of 
machine tools, computer storage and in¬ 
put-output, delayed sound reinforcement, 
“talking books,” and video recording 
systems. No reference is made in the 
latter section to the recent single-head 
spiral-scan system. 

A comprehensive bibliography and 
appendices section concludes the volume. 
The appendices give copyright regulat¬ 
ions, CCIR recording standards and stan¬ 
dard reel dimensions. 

The text is well-written, and there are 
many illustrations. All told the book 
would thus seem ideal for those want¬ 
ing a reference text on magnetic re¬ 
cording and reproduction. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295-299 Swanston Street, Melbourne, 
who quoted the above price. (J.R.) 

★ ★ ★ 

THE TRANSISTOR: AN INTRODUC¬ 
TION TO ITS APPLICATIONS, by 

E. Wolfendale, BJS.c. (Eng.), M.I.E.E. 

Published by Heywood and Company 

Ltd., of London Hard covers, 6in x 

8Iin, 168 pages, with many circuits. 

Price 63/ plus postage, 1/9, 

Most engineers and many technicians 
by now will be familiar with Mr Wolf- 
endale’s first volume on the transistor, 
which was called “The Junction Tran¬ 
sistor and its Applications.” Published in 
1958, it has found its way into many 
engineering libraries and has proved of 
considerable assistance to designers, in 
spite of a certain amount of duplication 
of information in its many contributions. 

Faced with the need for revising the 
earlier volume to keep it in step with 
recent developments, the author has de¬ 
cided that the old format has been out¬ 
grown. He has accordingly rewritten and 
supplemented the original introductory 
material, to form the present book, and 
apparently plans to publish the more 
advanced design and aplications mat¬ 
erial in a companion volume or vol¬ 
umes. 

Instead of being formed from a col¬ 
lection of contributions by various au¬ 
thors, the new book is written entirely 
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by Mr Wolfendale himself. As one 
might expect, this has resulted in greater 
unification of treatment, far less — if 
any — duplication of material, and a 
general tidying-up of loose ends. 

Perhaps the only criticism which can 
be fairly made regarding the present 
volume is that it is slightly narrow in 
its technical outlook. British and Euro¬ 
pean design concepts and practice form 
the greater part of its contents, with 
alternative concepts and procedures re¬ 
ceiving rather sketchy treatment if they 
are discussed at all. However even in 
this regard the present book is an im¬ 
provement upon the first, which suffered 
from this weakness to a greater extent. 

The first chapter explains basic tran¬ 
sistor operation, circuit configurations, 
characteristics and biasing systems. This 
is followed by a discussion of small 
signal equivalent circuits, and a small 
section on transistor noise. 

The third chapter discusses large signal 
characteristics, and introduces the four- 
layer device. Then follows a chapter on 
transistor manufacturing technology, 
which is a welcome addition, to the mat¬ 
erial despite its rather sketchy treatment 
of some of the newer devices and manu¬ 
facturing techniques. 

The fifth chapter deals with small 
signal amplifiers, including tuned ampli¬ 
fiers, while the sixth presents power 
amplifiers of both the audio and tuned 
variety. 

Oscillators and mixers occupy the 
seventh chapter, with the eighth 
devoted to switching and pulse circuits. 
The two final chapters deal with DC 
amplifiers and inverter-convertor-power 
supply circuits respectively. 

Apart from the small criticisms 
mentioned above, I have no hesitation in 
recommending this as an excellent intro¬ 
ductory book on the transistor. Students 
at technical colleges and universities 
should find it most helpful, while tech¬ 
nicians and engineers will find it a use¬ 
ful reference. (J.R.). 

★ ★ ★ 

ABC’s OF ELECTRONIC DRAFTING, 
by the Howard W. Sams Engineer¬ 
ing Staff. Soft cover, 96 pages, 81 
by 51 inches. Published by Howard 
W. Sams and Co., Inc., Indianapolis, 
Indiana. 

The electronic draftsman is responsible 
for finalising the schematic diagrams, 
line drawings, and other pictorial or 
graphic representations of circuits and 
components. He is, therefore, a vital part 
of the electronics industry, providing the 
mainstream of communications between 
designer and engineer, manufacturer and 
technician, teacher and student. 

This new book by Howard W. Sams, 
would be an excellent guide for the 
beginner who wants to learn the basic 
principles of electronic drafting. Starting 
with the basic tools of trade-—drawing 
instruments, lettering aids, even to the 
special pencils and erasers—this book 
tells how to use these devices and how 
to take care of them. Numerous ex¬ 
amples show the correct methods of 
making drawings, and present suggestions 
for practical exercises. Tips of a prac¬ 
tical nature are offered throughout the 
book. 

Our review copy came direct from the 
publishers but copies should be avail¬ 
able from local booksellers in due 
course. The American price is given at 
1.95 dollars. (K.W.J.L 
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CLASSIFIED ADVERTISING 

Adyeitiiementi in these columns cost only 3/6 per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the January issuf 1st reach our 
f/JE'f®,£® fo ' e D *** l " b * ** J[ *• Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
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FOR SALE 

pLASSIC TR4 STEREO RECORDER, 2 dyna- 
mic mikes. 2 8” WRS, in rough enclosures. 
£100 or offer. 101 Western Road, Parramatta, 
N.S.W. 635-9766. 

TRANSISTOR RADIO REPAIRS. All makes 

4 of Japanese sets repaired. We have most 
spare parts, but for use in repairs only. Send set, 
less leather case, by reg. post from anywhere in 
Aust. 7-day service, “toughies" take a little longer. 
We also modify Jap Gramo motors to keep cor¬ 
rect speed. Peter G. Broughton, 209 George 

Street, Sydney. Phono 27-5831. 

TAPE RECORDER BAGAINS. New and 

4 used machines. Buy from a technician not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders, wanted to buy, any con¬ 
dition. Country inquiries welcomed “Tomlin’s 
Radio,” 528 Liverpool Road, Sth. Strathfieid, 
N.S.W. 642-4215. Syd. 

7JEW EDDYSTONE 670A receiver, £100. 345 
Pennant Hills Road, Pennant Hills, Sydney. 
Phone 84-1895. 

/CALLING Mr Bycford, W.A. 2 Shure mics 
^ available. Corcoran, Dunedoo, N.S.W. 

POR SALE- Hi-Fi tape adaptor, £20. 
r LY9872. (Syd.). 

POR SALE: One AT14A transmitter and small 

4 stock spares. Unit just removed from ser¬ 
vice. What offers? Reply to Secretary, QA.T.B., 
Cairns Centre, P.O. Box 826, Cairns, Queensland. 

A UDIOMASTER 8 plus 8 watt stereo amplifier. 

Wide range inputs, elaborate control panel, 
compact shelf mounted. Excellent cond. £50 or 
offer. Parsonage Road, Castle Hill, N.S.W. 

Phone 634-2488. Syd. 

COMMUNICATIONS RECEIVERS. Halicrafter 
SX28A, Marconi 1155, Philips No. 4, RCA 
No. 19, Kingsley AR7, AR8. Amateur Radio 
Supply Co., 113 Healey Beach Road, Torrens- 
vile. Bus Stop 4. Phone 57-6788. S.A. 

CTEREO RECORD PLAYERS. Brand new 
Philips 6 volt, 4-speed stereo players. Full 
price, £5, plus £2/17/6 for stereo pick-up. Post 
and pack 5/ extra. Hallard Electronics, Box 58 
P.O., Campsie, N.S.W. 

MEW TRANSISTORS. OC70, 71, 72, 74, 44, 
45, 10/6 each. OA81 diode, 4/ each. Post 
free. Prompt attention. Hallard Electronics, Box 
58, P.O., Campsie, N.S.W. 

TRANS-RECEIVER, Ex-Army disposals, No. 11 
* set, together with Dynamotors (2), head¬ 

phones (2), and mike. Never been used by me. 
Best offer. Apply 101 BUoela Street, Viliawood, 
N.S.W. 

CELL: KWM1 Collins SSB Transceiver, complete 
with AC supply, microphone. £300 or nearest 

offer. 23 Surrey Road, Keswick, S.A. Phone 
53-3641. 

VMAS BARGAINS. New OC71, 73, TS2. 

** SFT152, 153, OC72, 74, 80. SFT122, 123, 
2N217, all 8/6 ea. (X:44, 45 2N269S 345, 274, 
247, 252, SFT108, all 11/6 ea. 0071, 2N370, 
371. 15/ ea. Power types 2N301, 257, 250, OC23, 
28, 29. 35, SFT240, all 25/ ea. OA210 211, 10/ 
ea. OA31, BYZ13, 15/ ea. OA81, 4/ ea. Right 
reserved to supply equivs. Add 2/6 post and 
pack. A.C.E. Electronics, Box 1452L, G.P.O., 
Adelaide. 

“THE RADIO CONSTRUCTOR,” a leading 

4 British Radio monthly magazine. Sample copy 
“July or August, 63” lOd. ELECTRONIC PUB¬ 
LICATIONS, 22 Stanley Street, Peakhurst. 

17OR SALE: TV Power Trans., £3; BSR 4-speed 
* record changer, £13; Efco 10” radio dials. 
£1/10/; Q Plus Radio, 2 S.W. switch and coil 
units, £4; HM7 crystal mic., £2; Resistors, 

pots, wafer switches half-price, reconditioned TV, 
radio, transistor radios, grams, etc. Tele-Pol., 76 
Belmore Rd., Randwick, FX5005. 

TVISC RECORDERS: Royce, heavy duty, three- 
speed. Mechanaid head: BRS24 HD Mechanaid 
head: BRSR12D junior disc recorder. Mrs Brown- 
bill, Gheringhap Street, Geelong, Vic. 

CELL: Sound Sales Stereo amp. 6 months old, 
** £60. Equipment Cabinet and 2 x 5 cu. ft 

enclosures by Fler. Walnut. Also 2 x Rola 12 PX 
speakers, all new, £60 or offer. L. Gore, Sonth 
Street, Maitland, N.S.W. 

BtfODEL Compound Marine Engine Castings, 
** 4 Blue print. £6/2/6. Bolton, 70 King Street, 
Sydney. Catalogue 7/. 


FOR SALE 


\RGAN COMPONENTS: Send for our iilus- 
* trated catalogue listing parts, kitsets, circuit 
ata and electronic organs, keyboards, pedal 
>ards, contact wires, wiper plates, contact blocks, 
op switches, stop tabs, piston switches, coupler 
/iches, multi pole relays, toe pistons, expression 
>ntrols, solenoids, etc. Also many sundry parts 
ch as felt strips, springs, felt washers, threaded 
ds and components for pneumatic actions. 

For the benefit of experimenters, we list sets 
data sheets available for several different de- 
?ns of organs. 

Alan Douglas, a transistorised design, and the 
lyne organ construction kitsets. 

“Harmonics” pre-assembled unit 8 and complete 
gans. 

Please send 5/ cheque or postal note to part 
-ver costs of printing and postage. PESKA 
HADING CO„ P.O, Box 38, Ivanhoe, N21, Vic. 


v MATEUR RADIO SUPPLY CO. Radio parts, 
* receivers, books, magazines. Window lights 
1 at night. 113 Henley Beach Road, Torrens* 
He, S.A. Bus Stop 4. Phone 57-6788._ 

ELL: All back issues R. TV and H. in stock 
at all times. 1939-55 copies 1/6 each; 56-58, 
each; 1959 on, 3/ each. Post incl. Phone, 
ite or call. T. Weir, 56 O'Connor St., Haber- 
•Id, Sydney. 71-2569. Wanted to buy copies. 


>ADIO Control for model aircraft, boats, etc. 
L See Crompton’s Radio and Hobbles P./L., 
7 Hampton St., Hampton, Vic. Sales, service, 
are parts. Postal orders by return mail._ 

ELL collection radio parts, suitable for hobby¬ 
ists of all ages. No reasonable offer refused, 
ter 5 p.m. 98 Gwynne Street, Richmond, 
ctoria. 


MERICAN HI-FI Stereo amplifier. 20 watts/ 
*• Channel AM/FM. Provision for multiplex, 
and new. Fairfoul, Box 196B, G.P.O., Hobart. 

OSCILLOSCOPE, 5-inch R. TV. and H. wide 
™ band. Beautifully constructed, £18/10/. 1 

\ University meter, V.T.V.M. Scale, £2/15/. 
tdio. TV textbooks and parts. Very cheap. 7 
Esmond Ave., Highett, Melbourne. Phone 
-1056 


ALWAYS RELY ON R.D.S. 
SPECIALS FOR DECEMBER 

H200 20,000 ohm per volt meter, 
£5/12/6 complete with salcs-tax. 
A.W.A. Miniature 2-gang Conds. 
at 7/6 each. 

D Parcel of Pots and Resistors, for 
servicemen, 5/ per pkt. 

VALVE AND CIRCUIT TESTER. 

S Tests all modern valves. £21/2 6. 

TRC 101 TRANSISTOR 
CHECKER. £15/12/9. 

V complete mail order service for the 
Countryman. Call, write or phone to: 

The independent wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 
869 GEORGE STREET, SYDNEY. 
? hone MA 1876. Open Saturday Morn. 


ALL TRANSISTOR RADIO! 

The Latest American Boys’ Transistor Radios, 
deal Xmas Present. Sold Six Million Over¬ 
seas Last Year. 

’owerful! Fully Transistorised Shirt Pocket 
jr Purse Radio, that will bring in stations 
vith loud and clear tone. Has a built-in 
: errlte Antenna plus built-in Loud Speaker, 
beautiful non-breakable case, actual size 
l" x 2V* x IV. Quality engineered. Has 
\ calibrated tuning dial. Accessories Include 
Sattery with Jack. Earphone and Rodantenna. 
This wonderful Transistor Radio sells for as 
ligh as £10/12/-. Our Volume Puchasing 
J ower allows us to offer this Tremendous 
Discount Bargain for only £7/19/- — plus 
end 10-/ for C.O.D. shipping costs. Money 
jack guarantee if not satisfied with Its per- 
ormance within 7 days. Limited Quantity! 
Zapital Cities Only. 

Uso supply-of radio parts — Ferrite Ant. 
4.W., 12/9; Tuning dial 14/6; Plastic non- 
jreakable case 4” x 2 1 2" x I 1 *’’, ideal for 
'V-Ald design Oct. R. TV & H. 19/3; Speaker 
!V 22/6; Earph. 9/6, etc. Postaae 1/6, from 
•UJI DENKI CO., BOX 9. NORTH GEELONG. 
VICTORIA. 


CELL: National R5772 Stereo recorder with 
accessories 5 months old. Immaculate condi¬ 
tion. List £216, sell £150 or offer. Phone 
644-4033, Sydney. 


FOR SALE 


CELL: R. TV and H. Oct. 1951 to July 1961. 
** £6. XL2631, N.S.W. _ 

OHILIPS six channel sound mixer with four 

* A.W.A. mic. transformers. Cost £90, accept 
£45. 32-4409 Sydney, N.S.W._ 

ipOR SALE: Geloso front end made by K t W. 
4 England. AMR300 receiver, noise limiter, in¬ 
struction book. Class B 807’s modulator, A and 
R transformers, £80 lot or will sell separately. 
W. R. Jardinc, Leongatha, Vic. 

COR SALE: Hornby electric” train set, 3 line, 

4 good condition. J. Porsctt, Woombyle, Qld. 

ELECTRONIC Organs. Do not build yourself 
A ” 4 an organ without contacting us! Please see 
our advert, elsewhere in this issue. Electronic 
Organ Company (Aust.). 


WANTED 


XUANTED: Copies English Mechanics, 1950. 

Also prior to 1949. Model Engineer prior 
to Vol, 92. Also Practical Mechanics Shop Notes 
prior to 1941. Price and particulars to G. Jamie- 
son, The Crest, Berridalc, N.S.W. 


ll^ANTED: AR17 VHF receiver, particulars, 
vv price. Hicowe, Box 15, Sorrento, Vic. » 

\17ANTED: A.R.7 RECEIVER, complete 
all coil boxes. Wilson, P.O. Box 899, C 
Queensland. 


with 

Cairns, 


117ANTED: Propeller pitch control motor. C. E. 
Ske e r, Ha thcricigh, S.A. 

VLT ANTED TO BUY: 16mm sound projector. 
vv Must be in working condition. Please give 
model and make with price to Naldu’s Radio 
Service, Box 48, Labasa, Fiji. 

TIJU'ANTED: Information as to circuitry and 
VT application of Bush Simpson CRO indica¬ 
tor unit. J. Stone, A.N.Z. Bank Ltd., Monto, 
Queensland. 

117ANTED: One Rola 12-OX speaker. Mr Ashover, 
15 Kent Street, Glcnbrook, N.S.W. 


W 


ANTED: A.R.7 “C” coil box. Wilson, P.O. 
Box 899, Cairns, Queensland. 


TWO-WAY radio wanted A.W.A,' MR6A or 
* MR20. Phone 560-9169 or write A. Swinton, 

P.O. Box 60, Mt. Waverley. 


117ANTED to buy or borrow any conversion data 
for SCR522. Particularly “CQ” July 1947. 

B. Brockhouse, 156 First Ave., R yston Park, S.A. 

REAPER ~SERV»ci 

•"TAPE TO DISC. Have your own tape items 
4 faithfully reproduced on acetates or pro¬ 
cessed records W. and G., 185 a’Beckett Street, 
Melbourne. 34-3716. 


jOEPAIRS to receivers, transmitters, construction 
4 ^ testing. TV alignment. Xtal convs any fre¬ 
quency, £18/10/ plus tax. 144 Me Xtal conv. 
kit, £12 plus tax. Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 


RJICROGRGOVE DISCS from your tapes. Also 
* V4 tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. Vita- 
tone Recording Studios, Box 18, Post Office, Lane 
Cove, N.S.W. Phone (Sydney) 42-6154. 


pOURSES. Basic Electricity 10/6. Basic Radio 
^ 12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6, VHF-UHF 10/6, Computers 12/6. 
DF-Radar 12/6. Trigonometry 3/6. Calculus 10/6. 
Organic Chemistry 10/6. Physics 12/6. Nuclear 
Physics 10/6. Mechanics 10/6 Artronomy 10/6. 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, 3 Broadway, West Pymble, 
Sydney. (Correspondence Only.) 


TAPE to disc service for S.E. and Western Vic. 
4 Also tapes copied. Price list from J. E. Fox, 
14 Helen Street, Mt. Gambler, S.A. 


OOQKS: Did you see our full-page advertisement 

** in the November issue of R. TV and H.? We 

have another full-page one next month too. Elec¬ 
tronics Publications. (Note. Please see change of 
address notice elsewhere in this issue.) 


NOTICE—CHANGE OF ADDRESS* 
pLECTRONICS PUBLICATIONS (AUSTRALIA). 

*“* Please address all correspondence to 22 Stanley 
St., Peakhurst, N.S.W. in future. The business 
has expanded to bigger premises with more staff. 


cr dio. Television & Hobbies, December, 7963 


THE ELECTRONIC ORGAN COMPANY (AUS- 
* TRALIA), The address of the Organ Company 
is still 11 Cadow Street, Pymble, N.S.W. 
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Magrath, J. H. and Co. ! 

Mastersound Sales. 

Master Electrics. 

Model Rocketry.1 

Melwyn Electric (Aust.) Pty. Ltd. 

Mullard (Aust.) Pty. Ltd. 

McLellan, W. J. and Co. 

Maurice Chapman. 

Melbourne Tape Recorders. ! 

National Radio Supplies.114, 1 

Newnes, G.1 

Paragon Radio.1 

Qik Fire Systems. 

Rola Co. 

Radio House Pty. Ltd. .. 78, 82, 112, 1 

Rosicrucians.1: 

R.C.A. ! 

R.C.S. < 

R.D.S.i: 

Rowe, H. and Co. 2 

Science Material Co. ' 

Strato Communications . < 

Smith, Sons and Rees. < 

Sure Brite Picture Tubes. 1 

Stotts Correspondence College . . .. I 

The Gospel Film Ministry. 

Telecomponents.1 

Triton Tapes. « 

Tekni-cals. . 

Transtronic Products.1 

Tudor Radio. It 

United Radio Distributors.1< 

University Graham Instruments .. 

Warburton Frank! Pty. Ltd.46, 

Wireless Inst. (N.S.W.). 

Wireless Inst. (Vic.). ' 

William WUlis.H 

Zephyr Products. 48, 62, 
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The World’s Best Tape Recorder Value ! 

Invented by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

ramdeck 

Tape Recorder 

as easy as putting on a record 




This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3tin) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


Takes any spool up to 
52in. 

Twin Track Recording 
Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 


Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate ort quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only . . . . 


£ 24 / 10 /- 


FULLY GUARANTEED 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, H.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466. 


Please forward complete GRAMDECK Tape Recorder. 
I enclose cheque, postal notes, money order, to the value 
of £24/10/. Plus 10/ postage. 


Slip the Gramdeck on to your turntable and you 
have the finest tape recorder you've ever heard. 
Lift it off and your gramophone is ready to play 
records again. 

Used in Government Depts., Workshops, Schools, Cinemas, 
Clubs, Restaurants, Aircraft Laboratories, Homes, Retail 
Shops, Shows—will record in the field with wind up gromo. 


Imported from England 
and sold direct by 
the Agents at half 
the normal cost! 


(will erase and record simultaneously) 


GRAMDECK IS SO EASY TO USE ... no circuit alter- 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 

The World's Best Tape Recorder Value! 


Name: ... 

Address: . 

. (A.R.R.) 


Printed and published^by^Sunqravure Pty. Limited, of Mentmore Avenue. Rosebery at Mantmor^Avenue^Roseberv. 
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This A.R.T.C. Success Story Can Be Yours! 




GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only Ihe first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegurd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

| Dear Sir , 

Please send me, ivithout obligation , your j 
booklet “Careers in Radio and Television .” 

NAME . 

ADDRESS . 




























































